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Abstract 
Recent years, with the recovery of Hong Kong's economy, it is 
believed that Hong Kong's commercial properties return to be important 
part of real estate transactions. Previous studies on office price tend to use 
either city/national-level or contract/loan level. This paper focuses on the 
building-level and attempts to investigate the intra-metropolitan office 
price and trading volume dynamics. Transaction data from the office 
markets in Hong Kong reveals that office prices of different categories do 
not necessarily move together. On the other hand, the trading volumes of 
the higher class tend to Granger cause the lower class, and this conclusion 
is robust to alternative classifications. Time series methodology will be 
applied. Some policy implications are also developed. 
JEL Classification Numbers: G11,G120, ROO 
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Previous studies on office prices (or rents) tend to use city/ 
national-level (among others, see Eppli, Shilling and Vandell, 1998; 
Sivitanidou and Sivitanides, 2000; Wheaton, 1987; Wheaton and Torto, 
1988; Wheaton, Torto and Evans, 1997) or contract/loan level (among 
others, see Ambrose and Sanders, 2003; Fu, LaCour-Little and Vandell, 
2003; Gunnelin and Soderberg, 2003; Patel and Sing, 2000). Clearly, 
both the research questions to ask and the data availability are important 
to determine the aggregation level of the data. On the other hand, it may 
be instructive to study the office market at an intermediate level of data 
aggregation, and perhaps shed new light on some old issues. 
This paper takes a very preliminary step towards this direction and 
attempts to investigate the intra-metropolitan office price and trading 
volume dynamics. Specifically, this paper will construct indices for 
different “classes，，of office, based on more than 24,000 transactions, 
from 601 office buildings. We will test (1) whether different classes of 
office in fact move together in terms of the transaction price and of the 
trading volume, (2) whether some particular class of office is driving the 
rest. 
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These questions carry important implications to the real estate 
research. For instance, if we find that the movements of different classes 
of office are very different, then the construction of a city-level index 
may be subject to serious aggregation bias. It may also mask the 
important intra-metropolitan dynamics among different classes of office. 
Similarly, the casualty relationship among different classes of office will 
shed light on the transmission mechanism of shock within the property 
market. In the context of residential property, Ortalo-Magne and Rady 
(2004, 2005) have established that the causality goes from lower-priced 
units to the higher-priced ones, which is consistent with the 
collateral-based theory of property market price and trading volume 
fluctuations. In the context of office, the "buyers" are firms, which are 
supposed to face less severe constraint, and hence the collateral-based 
mechanism should be significantly weakened. ^ Moreover, while 
residential housing is obviously a consumer-durable for household and 
hence household would have a clear incentive to consume more housing 
space with an increase in housing price (the so-called “moving up the 
ladder” argument), this incentive may not be so obvious in the context of 
office. There are many considerations for the size and location of the 
office space. Firms may not want to materialize the capital gains from 
office price appreciation and move to a larger space. In fact, firms may 
‘ A m o n g others, see Leung and Feng (2005) on more discussion of this point. 
2 
want to ‘‘move down the ladder” by selling a higher-priced unit and 
move to a lower one (which need not be small ones) and keep some of 
the cash for other purposes. Therefore, we would expect that the pattern 
emerges from the office market to be quite different from the residential 
property counterpart. On the other hand, if the information is incomplete, 
less-traded properties may use the information from more-traded ones to 
adjust their price expectation. Therefore, causality may still exist due to 
the informational reason. In light of these considerations, we consider 
this "intermediate level of aggregation" analysis to be a potentially 
interesting step in real estate research. 
Given our research focus, obviously, there are several aspects of 
the office market we are unable to account for in this paper. For instance, 
the rental market of office is definitely very important. In fact, 
researchers have taken several office employment factors into 
consideration, such as size, diversity, spatial organization, growth rate, 
volatility, amenities, zoning and term structures (Mourouzi 2002, 
Gunnelin and Soderberu 2003). Empirically, the literature on the rental 
market of office studies the relationship between rental adjustment and 
vacancy (Hendershott et. al.，1999). Also, there is a significant concern 
about how the price/rent of the units would reflect the attributes of the 
office space and several authors have contributed in the hedonic pricing 
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literature. 
In the case of Hong Kong, the terms and conditions of the rental 
contracts, such as whether the management fee would be included, 
whether there would be a rebate of some months of rent if the tenant 
completes the contract, etc., are not reported in the data file from the 
Land Registry and hence not accessible to us. Thus, we can only leave 
this for future research when the data becomes available. 
The organization of the thesis is as follows. Chapter 2 delineates the 
related literatures in several aspects. Chapter 3 provides a description of 
the data and variables and discusses the methodology employed. Chapter 
4 presents the empirical findings and the interpretations. Chapter 5 is 




This section reviews relevant literature of real estate dynamics and 
the determinants of commercial property rents and the methodologies 
that are applied to predict the rent of commercial property. Te related 
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methodology or econometric tools used by the researchers to address 
dynamics and correlations are specifically mentioned. 
In the following part, we present the review of literature on the 
application of the rental adjustment models. A subset of literature on the 
hedonic models follows next. The third section briefly reviews some 
literature on dynamics of real estate. In the fourth section, we mention 
some researches of the application of Markov chain analysis in the 
finance. 
2.1 Review of Literature on Rental Adjustment Models 
It has been a quarter century since real estate researchers estimated 
the rental adjustment models to analyze and predict the equilibrium lease 
rates, mainly for office rental market. The rental adjustment models 
focus on the vacancy rate, assuming that when the market is in 
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equilibrium, a natural vacancy rate exists. 
Smith (1974) employed five Canadian cities' data from 1961 to 1971 
to estimate the relationship between vacancy and the adjustment 
mechanism of rent. They found that the vacancy rate which reflect the 
condition of excess supply or demand do significantly affect the change 
rate of rents. 
Based on the same theory framework, Rosen and Smith (1983) 
conducted a cross-sectional empirical investigation into seventeen US 
cities. They found that the variation of vacancy rate around the natural 
vacancy rate exert a significant effect on the price level of rental housing 
services. They also calculated the natural vacancy rate and explained the 
variation across cities by the search theory. 
Gabriel and Nothaft (1988) employed the cross-section and time 
series data from sixteen US cities for the time period of 1981-1985 to 
analyze the price-adjustment mechanism. Their findings support Rosen 
and Smith (1983) and they further enabled the estimation of equilibrium 
vacancy rate. The equilibrium vacancy rate varied widely across cities. 
On the other hand, the rental-adjustment mechanism has also been 
confirmed in the office market. Shilling et al. (1987) analyzed the price 
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adjustment process for rental office space of seventeen US cities during 
the time period 1960 to 1975. Landlords of higher levels of vacant office 
would lower their rents and therefore the difference between desired and 
actual vacancies can be deducted. 
Originally, researcher took a single variable into the consideration of 
the office rent equilibrium model, for example Mun et al. (1995) chose 
the location as their focus of research. They held that the communication 
among firms is the driving force for the spatial agglomerations of firms. 
They employed data of 25 districts in Toronto. Their results explained 
that the value of agglomeration economies is significant in the office 
sector, using no other location variables but the communication needs 
for firms. 
By contrast, Hendershott (1999) linked the employment growth rate 
and real interest rate to construction, vacancies and rents, using both 
supply and demand in the framework of the rental equilibrium 
adjustment model. This research used data from the London office 
market from the period of 1977-1996. First of all, this research 
confirmed traditional rental equilibrium adjustment model. Second, the 
results illustrated that the cycle during 1985 to 1996 is related to the 
employment growth rate and real interest rate, by setting the former at its 
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long-run rent value and the latter constant. In this way, the exogenous 
variables have significant effects on the real rents and vacant cycles. 
Third, this research distinguishes itself by generating a natural vacancy 
rate of 7%, which is contrast to many US cities. 
Instead of employing the traditional rental adjustment models, 
Hendershott (2002) reestimated the equations employed by the US 
market and the UK market, by deriving an error correction framework. 
This model incorporated both the supply and demand factors. Further, 
this paper estimated a two-equation variant by employing a separate 
vacancy rate equation. The paper used data from both London and 
Sydney markets. The results showed that the vacancy and equilibrium 
rent variables are significant and their coefficients are recognizably 
similar between these markets. Moreover, this paper enforced the 
advantage of ECM for its effective econometric interpretation and the 
application in the metropolitan markets where the vacancy rate data are 
not available. However, this method seems to overestimate the price and 
income elasticity, which are not required for the ECM. 
Traditional cross-section analysis suffered from the problem of its 
implicit assumption that the proxy equilibrium rents reflected the 
prevailing rents. In an attempt to correct it, Mourouzi-Sivitanidou (2002) 
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employed a time-series cross-section analysis to examine 18 US 
metropolitan office market during 1986-1995. Based on the traditional 
rental adjustment models, this paper shifted their attention from the 
explicit equilibrium towards the implicit equilibrium levels and also the 
factors, which shape the implicit equilibrium of office rents, such as 
zoning, spatial organization, size, diversity, amenities. Their results are 
consistent with the traditional rental adjustment propositions that office 
rent only gradually adjusts toward their long term levels and concluded 
that the implicit long term levels are largely determined by the office 
employment factors. This paper also contributes from the aspects of the 
application of time-series cross-section analysis, which corrected the 
shortcoming of the traditional cross-section analysis in the case of office 
markets. However, this paper underscored the sluggishness of rental 
adjustments, which may lead to misleading inferences on the relevance 
of the employment factors. 
M. Orr (2003) adopted a single reduced- form price equation and a 
three-equation "structural" model to analyze two UK cities, Edinburgh 
and Glasgow from the period of 1979 to 2000, which are bi-annual data 
provided by CB Hillier Parker. Unlike the previous research of US cities 
to which the supply and vacancy data are available, this research 
uniquely employs the local take-up as a demand flow variable within the 
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market instead of the consideration of net change of supply. This paper 
concluded that: 1) a single reduced- form price equation do suggests that 
variations exist between the cities, however the explanatory power is low, 
with r2 0.25 for Edinburgh and 0.3 for Glasgow; 2) in the second 
three-equation "structural" model, the structure of the final rent equation 
for both cities is similar, moreover, the movement can be explained by 
the lagged one period. Due to the lack of supply side data, this research 
suffers from the ambiguity of the subsume analysis. 
2.2 Review of Literatures on Hedonic Models 
Slade (2000) specifically focused on the five office rent 
determinants during distinct market cycles, that is, the floor area, story 
height, building age, number of building in complex and the load factor. 
This research employed the dataset form the Phoenix metropolitan area 
that included 483 office properties, dating from 1991-1996. Most 
importantly, during that time period, this area experienced a significant 
decline, trough and recovery. Their investigations showed that the 
rental rates reacted positively to the floor area, story height and load 
factor with a decreasing rate, and the effect proved to be more 
pronounced during the period of recovery than the periods trough and 
decline. Oppositely, the rental rates behaved negatively to the variables 
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of building age and the number of building in complex, whose impacts 
were more severe during the decline. However, this research considers 
only the features possessed by the buildings themselves, the 
macroeconomic variables may also can be taken into consideration, such 
as unemployment and interest rates, which as well affect both the cycle 
and rental rates. 
By innovatively introducing the variable of rental discounts, Nagai 
et al. (2000) conducted a hedonic analysis of the rental office market in 
the Tokyo central business district from the period 1985 to 1994. Due to 
the overlapping of the discount rates and listed actual transaction rents, 
they attempted the maximum likelihood estimation. Under the common 
hedonic models, they tested the "new" and "old" offices jointly, and then 
compared the results to the following separate estimation. They also 
found that the characteristics related to the office agglomeration and 
amenities are more significant, compared to the ones of transportation. 
From the above two research studies, we can suggest that the 
agglomeration economies play important parts in the choice and 
therefore the rents of the offices. It is also worth noting that their 
research shed some light on the cycle of office rents. They showed that 
the estimated parameters are not significant during 1994, which may 
result from the severe and long-term asset deflation at that time. 
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Similarly, the following research also estimated the role of location 
in determining the office rents, but differentiated itself by developing the 
traditional hedonic formulations to a model within both competitive and 
constrained markets (Sivitanidou 1995). This model considered not only 
the firm amenities but also the worker amenities and local institutional 
controls, by furthering the simple hedonic formulation to a reduced 
-form. The researches chose Greater Los Angeles, which provides an 
observable spatial setting for the model and also substantial data for both 
the demand and supply sides. According to their findings, they 
concluded that firm amenities which represented the traditional demand 
sides and worker amenities, which accordingly which represented the 
traditional supply sides played an important role in spatial variations of 
office rents. 
Gunnelin (2003) initially conducted an empirical study of the term 
structure of office leases. Their study used the data from Stockholm, 
Sweden from during the time period of 1977 to 1997, totally 861 
observations. The official rental index was estimated by the hedonic rent 
equations. During the 15 years time period, 7 years of significant term 
structure effects were observed which seemingly predicted the future 
rent level well. Extremely worth noting is that the term structure 
switched from positive to negative in anticipating a crash to come. 
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However, as both of the term structure and dynamics of commercial 
property markets have effects on the rental expectations; the controls for 
either of them need further consideration. Based on the previous 
research, Englund (2004) similarly investigated the term structure of 
office leases of three largest Swedish cities, Stockholm, Gothenburg and 
Malmo to predict future spot rates, developing the study of term 
structure in the interpolation scheme. This paper distinguishes itself by 
its rich dataset (more than 4000 office properties), nonparametric term 
structure, powerful statistical interpretation and the interpolation scheme. 
The results illustrated that the forward rates have little predictive power 
and with 100% change in rent, none reactions were found in both 
Gothenburg and Malmo, only 20%-30% of changes were detected in 
Stockholm. Under the interpolation scheme, this result seemingly 
indicated that the office market in Stockholm is more sophisticated and 
complete compared to the other two. However, although this research 
is attractive for its across market features, it also suffers from the 
difference among markets. 
Based on the same dataset as the previous studies, Englund and 
Gunnelin (2005 working paper) jointly analyzed the Stockholm office 
rental market, which provides 2485 individual observations from 
1977-2002. The rental indexes were estimated by the standard hedonic 
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methods, based on which an error correction model of rents, vacancy 
and supply is implemented. Their results demonstrated that the hidden 
vacancies were observably related to the differences between demand 
based on current and average rents, which represented the key feature of 
this research to distinguish between the long-run and short-run demand. 
2.3 Review of Literature on Real Estate Dynamics 
Real estate indexes either price index or volume index have been 
used in valuing property, understanding dynamics of real estate market 
and making investment decisions. Therefore, it would be important that 
these indexes are as accurate as possible. Previous researched addressed 
this issue from several major perspectives. First, do price and volume of 
different segments move simultaneously? Secondly, how to determine 
the level of aggregation for data employed in research to construct 
accurate price index or volume index? Thirdly, which characteristics of 
individual properties are informative in such construction of index? 
Commercial property market plays an important role in the real 
estate market and the dynamics of office market has been the focus of 
researches for decades. Willian C. Wheaton (1987) employed the 
aggregate data of the US national office market to reveals that the office 
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market existed a recurrent ten-twelve cycle from 1967-1986. Their 
research traced the dynamics of office market from the prospective of 
volume by examine the construction, completion, employment, abortion 
and vacancy rate. By estimating them in the structural econometric 
model, it is found that office market is slow to clear and long run 
expectations are needed. 
Wheaton et al. (1997) employed the London office market data 
covering the 1970-1995 period in a structural econometric methodology 
to estimate the cyclic behavior of great London office market. Compared 
to the previous research, they add several variables into the model, such 
as net space, absorption, movements in rents, new building orders, stock 
and vacancy. Their findings illustrate inelastic relationship between 
supply and demand. They suggest that much of the volatility in the 
London market can be explained by employment movements in the 
city's service sectors, by showing that the positive relation of 
employment and demand. Furthermore, they support the previous 
research that without unexpected economic shocks, the office market is 
not cyclic and predictable. 
Ortalo-Magne and Sven Rady (1999) also researches on the cyclic 
behavior of real estate market; however they chose the UK residential 
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market to estimate the boom-bust cycle from the mid-1980s to the 
mid-1990s. They employed an extended life-cycle model with three 
commodities: a numeraire good, flats which can be both self-occupied 
and rented and houses which can only be owner occupied. Their findings 
suggest that the release of credit constraints of the early 1980s was 
crucial for the unparalleled increase in the owner occupancy rate of 
young households during the boom while the macroeconomic recession 
in the early 1990s coincided with the bust. In addition to support the role 
of financial and income changes in the boom-bust cycle, their research 
also takes the different effects of specified age groups into consideration. 
Following their previous research, Ortalo-Magne and Sven Rady 
(2005) continuously focus on the contribution of income shocks and 
credit constraints, however, they further research on the price and 
volume dynamics and highlight the a positive correlation between 
housing prices and transactions for both UK and US residential markets. 
Their life-cycle model also suggests a channel whereby changes in 
income may yield housing price overreaction, with prices of trade-up 
homes displaying the most volatility. By estimating the positive 
correlation between housing prices and the income of young households, 
they suggest that the ability of young household to afford the 
down-payment of a starter home lead to the dynamics of housing price 
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while the positive correlation between housing prices and transactions 
suggest an overreaction to the change of income. 
Wheaton (1990) widened his research focus to the price dynamics of 
housing market and proposed a matching model that deals with housing 
turnover, search, and pricing in the owner-occupied market. In the 
single-family housing market, households that move are both buyers and 
sellers at the same time. Information is limited. Search is necessary but 
costly. Therefore the matching rate is determined by the degree of search 
effort undertaken by the mismatched households. Furthermore, both the 
matching rate and the turnover rate have a negative relationship with the 
expected sales time, and the sales rate (inverse of the expected sales time) 
directly determines the price. However the total impact of greater 
turnover on the expected sales time is positive. The impacts of turnover 
rate on the searching effort, matching rate, sales rate, and housing price 
respectively are established in the comparative steady state analysis. The 
total effect of turnover on prices is found to be positive. 
For the more limited transactions in commercial property market 
than residential market, Yong Tu, Shi-Ming Yu and Hua Sun (2004) 
adopted a spatiotemporal autoregressive modeling approach to fix the 
ability of the traditional hedonic model in constructing disaggregate 
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office price indexes or even aggregate price indexes over short time 
intervals. They employed the working data set derived from an online 
real estate transaction database called Realink from the year 1992 to 
2001, quarterly data. By examining the variables such as unit transacted 
price, age, area, level and tenure (dummy), they concluded that their 
model outperforms the traditional hedonic model in capturing office 
price dynamics and in generating more accurate disaggregate 
transaction-based office price indexes with only a limited number of 
variables. 
By contrast, in the private housing market, Yong Tu (2004) applied 
another model- the stock flow model to provide an explanation of the 
dynamics for the real private housing price and new housing 
constructions. They used the quarterly data from TREND database from 
1990 to 2002 and employed the variables such as quarterly real private 
housing price indexes and commencements into the model. Their 
findings supported the price adjustment model and high responsiveness 
exists in the private housing market. 
Kwong and Leung (2000) study the price volatility in both 
commercial and residential market from several selected countries. They 
employed a Lucas-tree type of model to prove that higher volatility 
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exists in commercial property market when compared to the residential 
market. They also estimate price volatility for both market in 
fixed-supply model and flexible-supply model and similar conclusions 
are reached. 
Leung and Feng (2005) employed the transaction-based data of 
Hong Kong commercial market to estimate whether the significant 
price-volume correlation existed in residential market also happens in 
the commercial property market. Their research also shed light on the 
difference of rental and sale market of commercial real estates. Their 
findings display neither significant correlation nor lead-lag relationship 
between price and volume which are contrast to previous literatures. 
Sivitanidou (1997) first attempts to address the issue of dispersed 
pattern of office location within polycentric Los Angeles. Using 
year-specific data on office- commercial properties "dispersed" within 
metropolitan Los Angeles, the empirical analysis focuses on changes in 
the spatial effects of centers just described on office-commercial value in 
1989 and 1994. They employed the separate estimation of variants of the 
polycentric value and the "pooling" of the variants of 1989 and 1994 
data. Their results indicate that that office-commercial value gradients 
radiating out of large business centers within polycentric Los Angeles 
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are flattening. 
Wheaton (2005) focuses on the major characteristic of real estate-
location and research on the apartment market of Atlanta and also 
attempt to answer the question whether the fundamentals of property 
vary across submarket. For their research, there are 14 submarket in the 
Atlanta market and these submarket vary widely in terms of land area 
and housing density. They concluded that location does seem matter. 
Firstly, the local supply and demand are negative related in short run; 
Secondly, local movements in vacancy do not have same effect on rent 
in short run when compared to long run. Finally, the rent levels among 
different submarkets are large and permanent and the long run rent 
growth also varies. 
2.4 Review of Literature on Markov Chain Models 
Markov chains model has been widely used in the economic and 
financial field. Mcqueen and Thorley (1991) employed the dataset of 
New York Stock Exchange (NYSE) stocks from 1947 to 1987 to test the 
random walk hypothesis of stock price in a Markov chain model. They 
find that: first, the Markov chain's transition probabilities are restricted 
by the random walk to be equal irrespective of the prior years. Second, 
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annual real returns show significant nonrandom walk behavior. To be 
exact, the low returns tend to follow runs of high returns in the postwar 
period while the high returns is likely to follow runs of low returns. 
Thirdly, large stocks exhibit a random walk over the last decade while 
small stocks are shown to be weekly correlated. 
Mills and Jordanov (2003) also researched on the stock returns in a 
Markov chain model. They use the database from the London Stock 
Exchange for the period 1985-1995 to examine the predictability of size 
portfolio returns. In sharp contras to the previous research, they found 
that although a size effect remains in the market, large size stocks 
exhibit more predictability rather than the smallest size portfolios. 
Duan and Simonato (2001) propose a numerical method which is 
based on approximating the underlying asset price process (GRACH 
process in particular) by a finite-state, time-homogeneous Markov chain 
to value American options. Their findings suggest that the Markov chain 
method works well as an alternative to the existing numerical methods 
for valuing American options in other frameworks. The Markov chain 
model also performed well in the Blach-Scholes model. 
Nagaev et al. (2005) theoretically proved that a homogeneous 
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Markov chain can describe the stock price evolution from both the 
perspectives of put option and call option. In their model they try to 
prove that the promised profit of the investors arise when the stock price 
are bounded. As has been shown before, the Markov chain model 
corresponds to the Blach-Scholes rational price theory. 
Markov chain analysis has also been applied in the real estate 
research. Lee and Ward (2000) estimate the persistent relationship of 
past and present performance of UK real estate from 1981 to 1996. They 
draw aggregate data from the Local Markets Report and group the data 
by sector, size and region. Their findings are robust that there exists 
persistence in the performance of real estate from prior to subsequent 
period. Secondly, such persistence is confirmed across sectors, regions 
and can not be affected by the size variations. 




3.1 Data Source and Classification 
Hong Kong is selected for this study for a variety of reasons. The 
tax system is very simple and fair and it is an active market. The 
exchange rate is fixed throughout the sampling period. And the boundary 
of Hong Kong is strictly defined due to political reasons. 
The Hong Kong Commercial Property data we employed were 
collected by the Economic Property Research Center (EPRC)^, which in 
turn comes from the Land Registry Department of the Hong Kong 
Government. The EPRC data set contains the following information, 
the building name, the address, the completion date, the transaction date, 
the transaction price, corresponding gross feet, net feet, gross feet price 
and net feet price. The sample period for our analysis starts from January 
1992 to December 2004. 
We select and classify our data according to the following criteria: 
2 For more information about EPRC, please refer to Lau (2001), Leung, Lau and Leong (2002). 
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1) This research focused on the sale market of Hong Kong 
Commercial Property, which presents more information and 
accuracy than rental counterpart; therefore the rental 
transactions are excluded. 
2) Select buildings have complete information of the 
transaction date, the transaction price, corresponding gross 
feet and net feet. 
3) Since the correlations of volume and correlation of price are 
less informative if the buildings only have a few 
transactions, we combined buildings which are separated in 
the form of different blocks or phases into the one estate^ 
4) This research selects buildings which have at least more 
than 4 transactions from January 1992 to December 2004, 
thus to ensure the positive degree of freedom for the 
differenced quarterly time series in statistical tests. This is 
the full sample for in this study. 
5) In order to examine the robustness of full sample, restricted 
sample is selected, which is composed of the estates which 
have at least 52 transactions during the sampling period, 
therefore, we can make sure that each selected estate is at 
3 For example, "Enterprise Square Tower One", "Enterprise Square Tower Two" and "Enterprise Square Tower 
Three" share the same address and in this study we take them as one single estate and name it "Enterprise Square 
Tower" as a whole. 
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least transacted once on average for each period which is 
quarter. 
Therefore, for our full sample, we totally have six hundred and one 
estates, more than 23000 observations. One hundred and twenty estates 
are selected in restricted sample which present the most frequently 
transacted estates. 
(Table 1 about here) 
3.2 Measurement of Variables 
In this study, following the works of Leung, Lau, and Leong (2002)， 
trading volume is simply measured by the numbers transactions in a 
quarter and the realized rate of return is employed as the measurement of 
office price. 
3.2.1 Rate of Return as the measure of Office Price 
As for measurement of office price, we employed the realized rate of 
return as the office price, which is a weighted average value using 
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transaction value as the weight, quarterly composed. The transacted 
value is the product of price per feet and construction area. Since some 
estates only have gross area, some only have net area and some possess 
both, we choose net area as priority. By measuring office price by this 
means, it is intuitive that the larger area is transacted, the more 
informative the trading would be. 
The detailed calculations are presented as follows: 
W i = W Z PuQy 
J 
z WiPi= P 
i 
i : the index of estate 
j: the number of transactions of the i estate per quarter. 
P: price per square feet 
Q: transacted area 
P : the weighted average price per quarter 
Then deflating the weighted average price per quarter by the quarterly 
composite consumer price index (CPI) (1992=1) we derived the real 
office price. The real rate of return (ROR) is the change of percentage of 
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the real price. That is, 
P * = ^ / C P I 
RORt = (Pt*-P*t-i)/P*t-i 
P*: real office price per quarter of a specified estate 
RORt: Realized rate of return 
This study focused on the effective sampling period which starts 
with the first actually transaction period for each estate. Ever since the 
effective sampling period, if there are other zero transaction period 
follows, in order to avoid uninformative zero ROR , for that zero 
transacted period, RORt = RORt.i. Throughout this study, we will use the 
term “real office price，，and "ROR" interchangeably. 
3.2.2 Number of Transactions as the Measure of Trading Volume 
Among the alternative choices for the measurement of trading 
volume, we simply follow the works of Leung, Lau, and Leong (2002) 
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and select the number of transactions occurred in a quarter to represent 
the trading volume for each estate. As pointed in previous literature, in 
this way we can avoid the idiosyncratic tastes of traders and also the 
possible heterogeneity due to the different features of commercial 
properties."^ 
3.3 Grouping Method and Econometric Methodology 
‘‘Gro up ” A nalysis 
As we discussed in the introduction, we expect that the "higher 
quality groups" would have more impact on the “lower quality" ones. 
The idea is that “higher quality office" would have higher price and 
higher liquidity. In addition, the "lower classes" may use the prices of 
the “higher classes，，to "benchmark" the prices and hence causality may 
be observed. To capture this idea, we segregated the sample into ten 
equal-sized groups twice：^ first time by descending order in the total 
trading volume and the second by descending weighted average office 
prices. Clearly, the uses of alternative sorting methods highlight different 
emphasis of the market interactions, and also help to establish the 
robustness of the results. The number of groups is selected so that there 
4 For further discussion about measurement of trading volume, please see Leung and Feng (2005) 
5 The last group always have 61 buildings, while all others have 60. 
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would be enough trading for each class in each period. A simple test of 
correlation and Granger Causality tests of group volume and group price 
are conducted. Similar methods are applied to the restricted sample. 
However, instead of splitting into ten groups, we divide restricted 
sample into six groups equal size due to the smaller sample size and 
correlation and Granger Causality are tested as well. 
Taken consistency into consideration, the group volume index is 
simply the total number of transactions of each quarter in the same group 
for both full and restricted sample. 
(Table 2-5 about here) 
The group price index is accordingly been measured by the realized 
rate of return in the same way as composing the price index for each 
estate. 
(Table 6-9 about here) 
One may object that our two sorting methods, namely, sorting by the 
real office price and by trading volume will deliver more or less the 
same ranking. To examine this sorting-overlap, we compute the 
correlation of ROR between the group i under "real office price-ranking" 
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and the group i under "volume-ranking", i=l，2，...,10. And we repeat this 
for the correlation of trading volume. If the two sorting methods indeed 
overlap with each other, these correlations should be very close to unity. 
It is clear that correlation of volume are all significantly positive, yet 
also significantly different from unity, while only three pairs of 
correlation of ROR are significant and one of them is even significantly 
negative. It should be clear that the two sorting methods indeed 
categorize the buildings differently. 
(Table 10 and Figure 1 about here) 
Our restricted sample confirms the previous findings. We can see 
that all groups exhibit high correlation of volume while none of the 
correlation of ROR is significant among six groups in our restricted 
sample. 
(Table 11 and Figure 2 about here) 
District-level Analysis 
The estates are re-grouped by geographical regions of Hong Kong to 
examine whether there are geographical effect for volume and real office 
price. According to Hong Kong government, there are three large 
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regions including 18 districts，For our full sample, we have complete 
data for 14 district, in order to avoid uninformative correlation of 
districts which only have a few transactions, we combine some adjacent 
districts together, that is, Eastern and South districts are aggregated as 
rest of Hong Kong Island, Kowloon city, Wong Tai Sin and Kwun Tong 
are combined together as rest of Kowloon, furthermore, we take Kwai 
TSing, Tsuen Wan, Tuen Mun, Yuen Long and Shatin as new territories. 
Therefore, we have 7 districts for full sample and 6 districts for 
restricted sample. 
(Table 12-15 about here) 
6 The three regions are: the Hong Kong Island, Kowloon Peninsula, and New Territories. 
The eighteen districts are: Central & Western, Wan Chai, Eastern, Southern, Yau Tsim Mong, Sham 
Shui Po, Kowloon City, Wong Tai Xin, Kwun Tong, Tsuen Wan, Tuen Mun, Yuen Long, Northern, 




In this section, the empirical results will be presented in the 
following order. Firstly, the matrix of correlation coefficients of volume 
and ROR of groups are illustrated for both full and restricted sample. 
Then, in order to examine the lead-lag relationship of volume and real 
price separately, we check the granger causality Wald tests of volume 
and ROR for each group for both full and restricted sample. Thirdly, we 
employed the operation of Markov chain model and estimate the 
transition matrix. 
4.1 Correlation of Volume and ROR 
Table 16 displays the matrix of correlation coefficients of volume 
ranking by real office price for the full sample. It is clear that every 
group is highly correlated to other groups. And similar pattern emerges 
when the buildings are ranked by the trading volume or districts. It 
seems safe to conclude that the trading volumes among different groups 
are highly correlated. 
(Table 16-18 about here) 
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To further test for the robustness, we repeat the exercise on the 
restricted sample. We found the similar results for the three methods of 
grouping. Except that correlation coefficients of new territories to rest of 
Kowloon and to Wan Chai are not statistically significant, the same 
pattern emerges. 
(Table 19-21 about here) 
Table 22 illustrates the matrix of correlation coefficients of ROR 
when the buildings are ranked by real office price for the full sample. We 
find that only five pairs of significant correlations are examined, which 
is in sharp contrast to the table 16. The same conclusion holds when 
the buildings are ranked by the trading volume, but with different group 
orders. When the buildings are sorted by district, the correlation of ROR 
is even more absurd with only three significantly high correlations. Our 
restricted sample confirms this conclusion. 
(Table 22-27 about here) 
4.2 Granger Causality Tests 
In order to examine whether groups with higher real office price will 
lead the trend of volume and price to other groups, we conducted the 
Granger causality Wald tests of volume and ROR ranked by real office 
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price, volume and district price separately. Table 28 displays the results 
of granger tests of volume ranked by real price descending; we can see 
that group one only significantly granger caused the volume trend of 
group two, group four and group six. And there is no evidence of any 
group being the benchmark of the others. In contrast, when the groups 
are volume-ranked, group one Granger causes all other groups. Group 
two exhibit similar pattern except for group six. In general, lower-ranked 
groups show less causality effect to others. The results in price and 
trading volume are in sharp contrast to the residential property market 
and confirm that when the collateral constraints and up-trading 
incentives are less important, the causality from the lower-priced units to 
higher-priced ones will disappear. What is more puzzling is why the 
causality is from higher-ranked units to lower ones in trading volume, 
regardless of the sorting method. Clearly, more theoretical works on this 
issue are needed. 
By ranking district with real price, we want to examine whether price 
effect and geographical effect both affect the lead-lag relationship 
between different districts. We can see from out findings that the third 
high real office price district Yau Tism Wong exhibits the most 
significant granger causality results by causing all other groups, 
followed by Central and Western which caused the volume trends of all 
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other groups except Yau Tism Wong. It is also worth noting that the 
volume of Sham Shui Po is granger caused by other six groups. 
(Table 28-30 about here) 
Again, the results from our restricted sample only confirm our earlier 
results. Price-ranked group Granger causes all other groups and show 
more obvious descending trends through groups. The results for groups 
ranked by volume and district are almost the mirror image to our full 
sample. 
(Table 31-33 about here) 
To summarize the granger causality tests of volume for both full and 
restricted sample, it is shown that the relative frequency and groups 
which have causality effect are almost the same for both samples. 
Almost half of the granger causality results of volume exhibit significant 
lead-lag relationship among groups by the three grouping methods. 
(Table 34 about here) 
We also conducted the granger causality tests to ROR within 
different groups, however, the results is opposite to the granger causality 
tests of volume. For our full sample, no matter how the sample is 
separated, either by price, either by volume or by district, none of a 
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group shows significant causality effect to other groups or significantly 
caused by other groups. Especially, when conducting granger causality 
tests of ROR ranked by district, only five obvious results are found. The 
restricted sample is the mirror image to our full sample. 
(Table 35-40 about here) 
In the summary table of granger causality tests of ROR, we can see 
that no more than 30% of the results show obvious lead-lag relationship 
and no group takes the role of benchmarking. 
(Table 41 about here) 
4.3 Estimation of Markov Chain Model 
We also estimate a Markov chain model on our restricted sample to 
estimate the persistence of the return performance of estates. Since the 
first year of the whole period contains limited information, we start with 
the year 1993. The office buildings are categorized as follows: first we 
rank the buildings in each and every quarter according to their 
corresponding real price descendingly. There are 84 office buildings with 
transactions throughout the sampling period (12 years), and they are put 
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into 6 groups. A Markov chain is then estimated/ 
Table 42 represents the elements of the principal diagonal from 
1993 to 2004. They indicate the probability for an office building to stay 
in the original group for another quarter, which in some sense indicates 
the "stability" of the relative price/return performance of different office 
o 
buildings. For example, in 1993，there is a 76.19% chance that an 
office building that is ranked in the first group in the time period t will 
remain in the same group during next time period. Clearly, the principal 
diagonal elements of each group are usually larger than the non-diagonal 
elements of the corresponding row, the return performance of each group 
can be considered as persistent. Moreover, the buildings in the polar 
groups (i.e. group 1 and group 6) have a very high probability to remain 
in their original groups, showing that mobility at the two ends of the 
(office buildings) distribution are relatively low, which is consistent with 
some previous research (for instance, see Lee & Ward, 2000). 
On the other hand, figure 3 shows that the persistence of the 
in-between groups significantly dropped in 1998 (i.e. during the Asian 
Financial Crisis). It seems to suggest that a crisis does have an impact on 
7 For further details, please refer to appendix VII. 
" S e e Young and Graff (1996, 1997). 
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the intra-metropolitan price dynamics of the office market. It seems to be 
a research topic to be further explored. 
(Table 42 and Figure 3 about here) 
As a comparison, we perform the same analysis on the real housing 
price of residential estates in Hong Kong^. Table 43 represents the 
elements of the principal diagonal from 1992 to 2004, which indicates 
the probability for a residential estate to stay in the original group for the 
proceeding month� .For example, in 1992, there is a 76.19% probability 
that a residential estate that is ranked in the first group in the time period 
t will remain in the same group during next time period. It is identical as 
the counterpart for office buildings that the principal diagonal elements 
of each group are always larger than the non-diagonal elements of the 
corresponding row. In addition, the estates in the polar groups remain 
having a very high probability to remain in their original groups 
(although there are some exceptional situations in the early sample 
period), showing that the property of relatively low mobility at the two 
ends of the (residential estates) distribution is applicable for both kinds 
of real estate asset. 
9 An "estate" in Hong Kong is similar to a "housing development" in the United States, i.e. a group of buildings 
built in the same neighborhood, at about the same time, usually by a single property developer. In Hong Kong, 
the population of some large estates is huge. Size of some of the estates can make them form a distinct 
community. For the details of the data used, see Leung and Cheung (2006). 
� For all transition matrices in each year, please refer to appendix VIII. 
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On the other hand, figure 4 clearly demonstrates that the persistence 
of the in-between groups significantly dropped in the aftermath of Asian 
Financial Crisis (i.e. 1998), which is consistent with the findings for 
office buildings. It seems to suggest that the economic contraction also 
have an impact on the intra-metropolitan price dynamics of the 
residential property market. The apparent V-shaped drop of the 
persistence for most groups in office buildings in the year 1998 is not 
found in residential property market. Instead, the year 1998 is just the 
midway of decreasing within-group price persistence. 
In general, the six time paths for office buildings analysis fluctuate in 
the constant level with larger variation during the crisis. However, the 
six time paths for residential market analysis exhibit a break (a level 
drop) in the persistence level at 1998. In other words, there should be a 
significant re-ordering (according to price) of residential estates after the 
Asian Financial Crisis. The reasons behind (e.g. fluctuation in implicit 
prices of housing attributes) would be a research topic to be further 
explored. 




This research is primarily attempting to estimate and analyze the 
intra-metropolitan price and volume dynamics of the commercial 
property. We employ the transaction-based dataset from Hong Kong to 
compose a dataset of intermediate aggregation level which includes 
information from more than six hundred office buildings in the sale 
market of Hong Kong commercial property during the period of 1992 to 
2004. By evaluating the price-price correlation, price-volume correlation, 
the lead-lag relationships and persistent performance, this research 
attempts to explore the dynamics at the building level, which is 
relatively less explored, and also to shed light on the validity of price 
and volume index of property. 
The exercises conducted in this paper are technically simple, yet 
may contain important messages. The most important finding of this 
research is that, the trading volume of commercial property displays 
lead-lag relationship and significant correlation, while the majority of 
office estates show neither significant correlation nor lead-lag 
relationship in price. Almost half of the granger causality results of 
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volume exhibit lead-lag relationship among groups by the three grouping 
methods and the relative frequency and groups which have causality 
effect are almost the same for both full and restricted sample. These 
findings are in sharp contrast to the case of residential property, where 
the price and volume of lower-quality properties typically drive the 
counterpart in the higher-quality counterparts (for instance, see 
Ortalo-Magne and S. Rady, 1999, 2005 and the reference therein). The 
results in Leung and Feng (2005) suggest that the "down-payment" 
mechanism which is at work in the residential market seems to be absent 
in the office market. The results further indicate that the widely cited 
“benchmarking hypothesis", which is a form of “informational friction 
story, may not be strong enough to be statistically detected. It then leads 
to the question of what determines the price and trading volume 
dynamics among different classes of office buildings. Existing 
search-theoretic models are silent on the dynamics between higher and 
lower quality office market. In other words, the capital market 
imperfection theory, the information-based theory, and the search-theory 
are currently all unable to explain for the stylized facts established in this 
paper. Clearly, more efforts on theoretical and empirical works are 
needed to solve this empirical puzzle. 
Moreover, the observed persistent performance among groups when 
4 1 
ranking by real price descending was confirmed, especially for the most 
expensive group and the cheapest group. Office buildings in the 
in-between groups have a higher probability to move across groups, 
meaning a significant change in the relative ranking of the office 
distribution. ^ ‘ This finding may provide some insights about the 
investors' strategy. The office in the highest-priced group, though 
expensive, may have less price risk in relative terms. 
This paper also carries implications to the construction of city-level 
index. Regardless the sorting method we use, the real office prices are 
not always significantly correlated. It leads to the concern that an 
"aggregate" city-level price index may not be a very informative device, 
although it is a widely used practice. On the other hand, the trading 
volumes among different classes are highly correlated. Thus, it may 
indeed be appropriate to construct a city-level trading volume index. 
“ O n e possible reason is that the substitutability of office buildings which are categorized in the 




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Appendix III Tables 
Table 1 Number of Estates in Each Sampling Group 
r ； 
I Sample Group No. of Estates | 
Full Sample (total no. of transactions >4) 601 
Restricted Sample (total no. of transactions >=52) 120 
I ‘ 
Table 2 Summary Statistics of Volume ranking by Real Office Price 
(Full Sample) 
I I I I 
Group Min Max Mean Std. Dev. 
I 
Group 1 19 300 71.55769 58.36747 
： G r o u p 2 4 2 6 7 4 2 . 6 3 4 6 2 4 9 . 0 7 2 9 9 
1 Group 3 9 190 46 36.26482 
I I i 
I Group 4 11 358 61.21154 62.61126 
I Group 5 14 345 64.96154 71.32911 
i i 
Group 6 15 ！ 180 44.71154 34.15095 
: I 
！ I 
Group 7 1 2 I 1 1 5 4 9 . 8 0 7 6 9 2 6 . 7 1 7 8 7 
I 
Group 8 10 I 88 32.30769 18.99901 | 
i “ ‘ ~ ： 
；G r o u p 9 13 81 29.53846 14.08443 
‘ i 
j ' I 
I Group 10 6 35 18.15385 7.437016 I 
： I I I I I 
. . . 
Table 4 Summary Statistics of Volume ranking by Real Office Price 
(Full Sample) 
Group Min Max Mean Std. Dev. 
! 
^ i 1 
Group 1 I 6 3 7 9 9 2 1 9 . 6 5 3 8 1 7 5 . 6 2 2 5 ！ 
I 
• I 
Group 2 22 283 75.98077 55.99842 
—一 1 
Group 3 I 12 161 46.38462 32.79057 ！ 
1 Group 4 3 139 32.61538 24.93612 
: I 
• Group 5 7 73 25.13462 15.07631 
Group 6 5 75 19.48077 12.4782 | 
’ j 
I I 
Group 7 2 49 14.96154 8.659035 I 
i I i 
广. - ‘ 
: G r o u p 8 2 36 11.67308 7.00342 ! 
Group 9 1 33 8.576923 5.248141 
Group 10 0 17 6.423077 3.862064 
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Group Min Max Mean Std. Dev. 
i I 










Group 3 10 243 50.59615 51.00683 | 
‘ i 






Group 5 16 192 55.71154 39.98644 | 
I i 
Group 6 11 93 34.26923 18.02734 | 
I i 
^^ ^^ ^^ ^^ ^^ ^^ ^^ ^^ ^ i 
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Table 4 Summary Statistics of Volume ranking by Real Office Price 
(Restricted Sample) 
I I I I I 
i 





Group 1 38 557 115.7692 102.7328 | 
I 
Group 2 14 247 61.53846 59.7214 | 
I ‘ 



















Group 6 6 85 21.05769 15.51017 
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Table 6 Summary Statistics of ROR ranking by Real Office Price 
(Full Sample) 
1 I 
Group Min Max Mean i Std. Dev. 
！ I ； 
i 'i 
Group 1 ！ -0.5876 1.95204 0.034406 ‘ 0.329773 
： i i . ！ i I 
Group 2 : -0.4059 0.764871 i 0.013924 丨 0.190167 i 
. I ： ！ 
！ 1 ： I 
Group 3 i -0.36961 0.83092 I 0.008961 0.215808 I 
‘ 1 , i 
I I I 
一广- “ j r 1 
Group 4 ‘ -0.45428 0.403183 ！ -0.00028 ； 0 . 1 3 5 3 8 3 I 
； 1 i 
： I ； i 
Group 5 I -0.2832 | 0.387924 丨 -0 .00169 0.138188 | 
I ！ I 
！ i i 
Group 6 丨-0.66969 1.30954 i 0.016486 ‘ 0.251244 
— — J 1 ； 
Group 7 ： -0.57738 1.475486 0.011802 0.255855 
1 , I 
I . I 
一. : - I ^ i 
Group 8 -0.47721 1.192872 | 0.013125 0.23779 ‘ 
！ I i t 
Group 9 -0.51321 0.566973 | 0.011208 0 . 2 0 4 4 9 8 i 
i i I i 
Group 10 -0.52022 0.960298 i 0.018369 0.269945 i 
丨 i I I I i 
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Table 6 Summary Statistics of ROR ranking by Real Office Price 
(Full Sample) 
“ 1 
Group Min Max Mean | Std. Dev. 
I 
！ 
Group 1 丨 - 0 . 6 0 8 1 8 ‘ 1 . 9 8 2 3 5 2 0 . 0 3 4 2 6 5 0 . 3 3 2 7 6 4 ： 
I ！ 
] I I 
. I 1 
Group 2 ； -0.68537 2.022708 0.050003 0.387081 | 
I 1 ‘ : I 
！ Group 3 - 0 . 6 2 3 4 4 ； 0 . 7 8 7 4 2 6 0 . 0 5 7 2 0 4 0 . 3 3 7 9 2 | 
I I 
‘ —… 1 
Group 4 I -0.61867 1.660154 0.058072 i 0.417386 ； 
I 丨 I 
Group 5 -0.38094 0.83926 0.024309 | 0.273031 | 
I j 
Group 6 -0.60545 2.885353 0.07618 0.552682 I 
P . -j j 
Group 7 I -0.47299 1.047905 0.046027 | 0.34612 | 
I I ： i 
Group 8 -0.57793 ； 1.338889 0.066384 | 0.370358 i 
！ I i 
Group 9 -0.5541 1.405929 0.067872 0.40459 
Group 10 -0.71249 5.173311 0.165256 , 0.828395 | 
； I I . 
e s s m H K a n H B M H O H H a K ^ ^ ^ ^ ^ H i a M ^ ^ M H i a M B a i a i i n M I M I I I I I B B a i B H a B H I M M M M H I ^ I I B B B B I H B M H H ^ B a M a i a H H H M B m H H M a a M I M I M B i a M i a i B B a B I 
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Table 6 Summary Statistics of ROR ranking by Real Office Price 
(Restricted Sample) 
i I , I 
I i ： 
i ； 
Group I Min Max Mean Std. Dev. | 
i I , ‘ I 
‘ I ； I I i 
‘ i I , i 




Group 2 j -0.4086 0.575195 0.010628 0.177605 | 
I ^ 
I i I_ _[_ _ _ _ _ _ _ i J r ‘ ”] "一 n 
i I 
I ‘ 
Group 3 -0.28487 0.418697 | -0.0021 0.122399 丨 i ； 
i 
i ‘ — …“ … --- ‘— i 
I 1 








i I I j 
Group 6 i -0.45547 ! 0.564716 I 0.009082 0.194921 I 
i 
I ！ 
‘ i I 
1 t 
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Table 9 Summary Statistics of ROR ranking by Volume 
(Restricted Sample) 
\ I 
\ I _ 
Group Min Max Mean | Std. Dev. 
： I • 
— i 1 
I Group 1 -0.31113 0.520406 0.017575 0.186716 
i ； 1 I I 
_ _ — - J — - - - - - — — — - "I 
I I i 
Group 2 -0.38696 0.857359 0.00932 | 0.218278 
_———__:—4 … — 丨 — — — … J 
Group 3 -0.56216 2.048042 0.042937 0.365571 
Group 4 -0.49468 0.550787 0.023737 0.226853 
Group 5 -0.79451 | 1.18175 0.058042 0.430081 
！ 
Group 6 -0.60332 2.016913 0.08365 0.470752 
. . . 
Table 10 Correlation of Volume and Price Ranking by Volume and 
Price Separately for Full Sample 
！ ！ 
Correlation of ^ , » | 
Correlation oi | 
Group "S^lumeCVolume Price(Volume Ranked, 
Ranked, Price „ . „ . . . 
Price Ranked) ！ 
Ranked) 
^ “ 1 0.7648* 0.8908* “ 
G 剛 p i — 0 0 J 
n . ^7391* n -0.1169 I 
m M/-V V • ^ - 1 — "j 
Group 2 0 0.414 I 
^ 1 0.7943* 0.053 | 
Group 3 ——--—-- avTT? I 
0.7495* 0 . 4 3 2 5 * I 
^ ^ M ^ - V a • w - v ^ ^ I — - I j 
厂 一 — 0 . 0 0 1 5 i 
广 巴 0 . 7 1 7 8 * — 0.2297 | 
Groups ^ ^ 0 1 0 J05 __ _ … � 
^ , 0 : 6 0 5 4 * 0 . 0 9 8 3 ； 
6 0 0.4926 | 
i 0.6499* -0.3586* 
Group 7 ： - 0 0：0098 
^ „ 0.6791* 0.1611 I 
Groups 0 — 一 1 0 . 2 5 8 8 — 
i ^ — 0.4668* 0.1884 
— G r o u p 9— —— ^1855, 
‘ ^ - ： I 05452* 0".1326 
I Group 10 r q 
Note: 1.* denote that it is significant at the 99% confidence level. 
2. Figure in the first line corresponding to each group is the correlation 
coefficient, while figure in the second line denotes the significant level of 
each correlation coefficient. 
. . . 
Table 11 Correlation of Volume and Price Ranking by Volume and 
Price Separately for Restricted Sample 
k i • r 遍 M M — — n a a — — ^ — — — — — — — — — — — — H 
Correlation of ^ ！ 
… … . I Correlation of I ^ Volume(Volume ： _ . , „ , , I 
Group I A n ' I Pnce(Volume Ranked, j 
Ranked, Price t» • t> , � � n . ,� Price Ranked) 
Ranked) 丨 ： 
^ ‘ i 0.6989* 0.3019 ； Group! 
^ i — 一 — 0 0.0313 i 
； o~7796^ I "OT IM9 ！ 
Group 2 I J I 0.2871 — _ _ _ J 
^ , 0.6881* 0.2038 | 
Group 3 h 0 0.1515 一 \ 
0.6494* 0.3035 — i 
roup ： 0 0.'0i04 I 
^ ^ i 0.6735* i 0.3183 i 
— 5 - — 0 — 0 . 0 2 � � 
: 广 , 一 0 . 6 0 4 ^ 0 . 1 2 8 1 ： 
— 6 0 0.3703 I 
‘ I I I ! ‘ ‘ 
Note: 1.* denote that it is significant at the 99% confidence level. 
2. Figure in the first line corresponding to each group is the correlation 
coefficient, while figure in the second line denotes the significant level of 
each correlation coefficient. 
. . . 
Table 6 Summary Statistics of ROR ranking by Real Office Price 
(Full Sample) 
, i i 
• . i 
； ； ！ 
District Mean i Std. Dev. Min I Max 
‘ ！ I I , 
I ' . 
• I ‘ ！ j 
^ I ^ 1 I 
‘ ‘ ： 
I ！ 
I ： 
Central & Western 0.0261 0.228902 ‘ -0.39384 ‘ 0.858859 
I 1 I 1 
一 .：- — ^ . — — ~ i 
！ I 
Wan Chai 0.0189705 ' 0.232495 -0.42175 | 0.571296 丨 
i 
, ！ 
-——一H——i ！ 1 
i I 





Rest of HK Island -0.0000677 | 0.175683 -0.62158 0.685647 ! 
t 
I 
…— 丨 I 
New Territories 0.0049486 0.165768 -0.35269 I 0.43352 ： 
‘ i 
I ； • i I . 
I 1 I 
I I 1 i i ！ 
！ ！ I 
Rest o fKLN 0.010902 I 0.181288 -0.37439 \ 0.477085 | 
； ： I 
I ； ! I 
I i i 
I ‘ I ！ 
？ ^ 厂 I 
Sham Shui Po : 0.0404663 | 0.478082 ： -1 1.846711 丨 
i 1 ； 
- : ； , i i 
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District i Min Max Mean Std. Dev. 
I 
Central & I 
、、，, 3 5 3 5 4 ！ 1 0 0 . 4 0 3 8 6 3 . 5 6 5 7 i Western 丨 
i I 
. — _ _ — _ I _ • • 
i T 「 一 “ 
I 1 j 
Wan Chai 17 311 73.67308 i 58.65777 I I 
I 
i I I 
Yau Tsim Mong I 62 546 | 180.2885 | 120.0892 丨 
I.._._._.” [ i 
Restaf，K i 205 43.30769 I 38.95676 
Island i 
I ； ： 
； ！ 1 
I I j 
i New Territories ！ 6 209 I 26.46154 35.40381 
, i 
— — I ！ 
I I i ^ ^ 
丨 Res to fKLN ！ 5 164 | 29.94231 i 33.3322 
I i 
i I 
Sham Shui Po 0 2 9 丨 6 . 8 0 7 6 9 2 ： 5 . 7 8 7 2 0 2 
I j 
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Table 14 Summary Statistics of ROR ranking by District 
(Restricted Sample) 
_ I I ： I ~ ^ “ 
i I I 
District I Min I Max Mean Std. Dev. 
I • I 
• ！ ； ！ i 
！ i i 
‘ I I i I 
Central & 丨 i 丨 I 
丨 i -0.41361 1.412717 j 0.037457 i 0.295873 i 
i ! I I Western i I 
1 I I 
‘ … ； “ 
i i ‘ 
； Wan Chai -0.46647 0.646353 0.022378 0.269911 ： 
‘ ！ 1 
• 1 ： 
i i 
I ！ 
I I ！ 
！ I I I I 
丨 YauTs imMong -0.28875 I 0.431847 | 0.006526 ！ 0.133861 | 
I : i I 
i ‘ 
— … _ 一._.. ： ！ 
Rest of HK I I 丨 
I -0.36759 0.205224 | -0.00885 I 0.113938 
I s l a n d i I I 
— 1 ！ 
I 
I 
Rest o f K L N I -0.37758 | 0.461973 ^ 0.012812 0.188911 
i I ！ 
i I I I I ： ! ! 
New Territories -0.43504 1 0.371077 i 0.00509 丨 0.17007 ： 
： ： I I I 
； ； I I _J 
. . . 
Table 4 Summary Statistics of Volume ranking by Real Office Price 
(Restricted Sample) 
I I I I I I , I 
I I 
, • ！ 
i ! I 
； I I 
District Min Max Mean Std. Dev. I 
i i I 
I 
— i ‘ n 
Central & \ ； 
i 丨 2 1 1 8 3 5 4 . 3 6 5 3 8 3 7 . 0 6 9 1 1 | 
i 
Western I 
： —— I n 
； i I i 
‘ Wan Chai i 5 163 ！ 32.32692 32.91982 ‘ 
I ‘ i 
丨 i i 
： ‘ i 
I i i 
' : 1 
i i I 
Yau Tsim Mong I 40 418 127.6538 | 91.70196 ： 
I ‘ I 
I I 1 
！ ‘ 1 j 
j I ; i 
I I 
Rest of HK Island 6 190 31.69231 35.45754 
. 1 
I , I 
！ I 1 
： - i '丨 I I ！ 
i ; 
I Rest o fKLN 丨 3 | 159 26.05769 | 31.65774 
I i 1 
一 一 I _ — i 
广 T i 
I . 
• i ； 
丨 New Territories ‘ 2 207 23.53846 | 35.25674 i 
I i 
： ： i I i I 
I 丨 J 
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Table 16 Correlation of Volume ranking by Real Office Price 
(Full Sample) 
Group I gp2 gp3 gp4 gp5 gp6 gp7 gp8 gp9 gplO 
— 聖 1 1 一 —.. 一 
gp2 0.7110* 1 
0 
丨 gp3 0.8061* 0.8847* 1 
i -- - -- — 
0 0 
gp4 0.5675* 0.5978* 0.6390* 1 
0 0 0 
gp5 0.5821* 0.7876* 0.7210* 0.7164* 1 
0 0 0 0 
gp6 0.4629* 0.5204* 0.6013* 0.6827* 0.6211* 1 
0.0005 0.0001 0 0 0 — — 
gp7 0.5945* 0.7249* 0.7618* 0.6897* 0.7362* 0.6608* 1 
0 0 0 0 0 0 
gp8 0.6219* 0.5415* 0.6686* 0.7879* 0.6171* 0.6966* 0.6673* 1 
0 0 0 0 0 0 0 
gp9 0.5396* 0.4764* 0.5212* 0.8032* 0.5830* 0.6932* 0.6508* 0.8099* 1 
0 0.0004 0.0001 0 0 0 0 0 
I g p i o 0.5426* 0.4188* 0.5163* 0.6088* 0.4743* 0.6074* 0.6061* 0.7106* 0.6684* 1 
0 0.002 0.0001 0 0.0004 0 0 0 0 
Note: 1 .* denote that it is significant at the 99% confidence level. 
2. Figure in the first line corresponding to each group is the correlation 
coefficient, while figure in the second line denotes the significant level of 
each correlation coefficient. 
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Table 16 Correlation of Volume ranking by Real Office Price 
(Full Sample) 
Group gpl gp2 gp3 gp4 ； gp5 | gp6 gp7 | gp8 i gp9 gplO 
I p l 1 ； 一 ！ 一 I 1 —I H 
gp2 0.8155* 1 丨 ！ i 
0 ^ i , I 
gp3 _ _ 0.8820;^_0.8732* 1 j一一 一 j | J 
� — . . o 、 i I I 
gp4 0.8535* I 0.8062* 0.9278* | 1 ； � 丨— — 一一 
0 0 0 ‘ 丨 i 1 一 
gp5 0.7232* 0.7961*1 0.7297* 0.6908*1 1 — � _ 
0 — 0 0 ‘ 0 ！ i 
gp6 0.8229* I 0.7950* ； 0.8175* T 0 ^ 8 5 * ^ j 厂 厂 | 
0 0 ^ 0 : 0 : _ 0 ： i 丨 一 
gp7 0.7266* 0.7679* 0.8256* i 0.8611* j 0.5TO* ro?75l5*1 l | 
I 卜 • _ . - . - _ - . - I . . - - - — • - - — • - — —1 
0 0 丨 0 0 1 0 0 I 丨 
g p 8 0 . 6 4 5 4 * 0 . 7 2 9 2 * ； 0 . 7 4 2 4 * 丨 0 . 7 5 0 7 * ； 0 . 6 5 8 4 * 0 . 7 4 9 7 * I 0 . 6 6 9 4 * ； 1 
- r - — i — - - - . • - • • — — — — ‘ ‘ ‘ - — -
0 0 0; 0 ： 01 0 ： 01 L-
gp9 0.7389* 0.6415* 0.7588* j 0.8069* ： 0.4768* | 0.8179* | 0.7081* | | 1 ； 
qj^ 0: 0 _ 0 I 0.0004 ！ o^ i o J o_! : i 
gplO ——^6312* 0.6320* • 0.5773* 了召乐―下―olsS斤�(5^55?!* i 0.5431* ； 0 . 5 4 4 0 ^ 1 ； 
0 0 0 0 • 0 ‘ 0 ： 0 . 0 0 0 1 ！ 0 ： 0 
I 1 I I ‘ ： ； 
wmr --_-，TjjMzjj—M-m~~n i i i i i i i i i _ _ _ i • • • . • • — • • w — — — • ^ M U — — — — h — — — — 
Note: 1 .* denote that it is significant at the 99% confidence level. 
2. Figure in the first line corresponding to each group is the correlation 
coefficient, while figure in the second line denotes the significant level of 
each correlation coefficient. 
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Table 16 Correlation of Volume ranking by Real Office Price 
(Full Sample) 
^ C e n t r a l & N e w R e s t o f H K S h a m S h u i , . ! Y a u T s i m 
D i s t r i c t T . . R e s t o f K L N W a n C h a i ： ^ 
W e s t e r n T e r r i t o r i e s I s l a n d P o ； M o n g 
C e n t r a l & i i 
1 ； I 
W e s t e r n ‘ | _ 
New ‘ 
0.6060* 1 , i 
T e r r i t o r i e s | 
’ i 
0 ； i 
j I 
R e s t o f H K I 
0 . 8 4 1 6 * 0 . 4 9 2 1 * 1 
I s l a n d 
： i ‘ 
0 0.0002 
[ _ — — i i…. “ 
R e s t o f K L N 0 . 7 6 0 7 * 0 . 2 9 5 7 0 . 7 2 8 1 * | 1 
i I 
I I 
0 0 . 0 3 3 3 I 0 
, —— i 
S h a m S h u i 0 . 7 7 4 4 * 0 . 3 8 6 8 * 丨 0 . 6 2 1 3 * 0 . 6 4 7 1 * 1 
P o J 
0 0 . 0 0 4 6 ！ 0 0 
丨 i 
！ i 
W a n C h a i 0 . 8 7 3 5 * 0 . 4 0 9 3 * 0 . 8 2 4 2 * i 0 . 7 8 0 9 * 0 . 8 1 6 5 * 1 ： 
0 0.0026 0 I 0 0 
‘ ： I 
. . . ； I 
Y a u T s i m ！ o . 8 7 4 0 * 0 . 4 8 2 8 * 0 . 7 9 0 4 * | 0 . 7 0 3 5 * 0 . 7 7 3 0 * 0 . 8 8 6 2 * 1 I 
M o n g , _ … . — 」 
, : ！ 
； 0 0 . 0 0 0 3 0 0 0 0 ！ 
！ i 
Note: 1.* denote that it is significant at the 99% confidence level. 
2. Figure in the first line corresponding to each group is the correlation 
coefficient, while figure in the second line denotes the significant level of 
each correlation coefficient. 
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Table 16 Correlation of Volume ranking by Real Office Price 
(Restricted Sample) 
Group gpl ！ gp2 gp3 “ gp4 | gp5 | gp6 一 
gpl . 」 一 ! : I i 
g p 2 0 . 6 4 7 8 * : 1 「 ！ I I 
0 : — ….… L——_....—.... 
gp3 ： J j j 
0 「 0 ; 厂 厂 
gp4 0.5320* ； 0 .771^ i 0.7657* I 1 � 
j 0 • 0 ~ _ j ' 0 : I 
g p 5 \ 0 . 4 7 8 1 * i 0 . 5 9 4 3 * I 0 6 6 9 0 * 0 . 6 1 9 3 * ； 1 | | 
0 . 0 0 0 3 」 0 J o _ _ _ L — J I 
g p 6 0 . 6 3 9 8 * 「 0 . 6 2 8 0 * : 0 . 7 5 8 6 * 7 ^ 3 4 ^ 7 「 0 . 5 9 9 7 * 丨 1 ‘ 
0 : 0 0 丨 0 丨 0 ： 
Note: 1 .* denote that it is significant at the 99% confidence level. 
2. Figure in the first line corresponding to each group is the correlation 
coefficient, while figure in the second line denotes the significant level of 
each correlation coefficient. 
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Table20 Correlation of Volume ranking by Volume 
(Restricted Sample) 
！ . ! I I 丨 . 
Group gpl gp2 I gp3 gp4 j gp5 | gp6 
gpl 1 ~ : 1 I I 
g p 2 0 . 7 2 9 7 * : 1 丨 丨 丨 
0 ： 丨 I ^ I i ； —�——_ —� 
gp3 0.6872* I 0.6314* J一二 i" ‘ _ J j 
: .ii0 r—0——.j ！ I 
‘ ^ ‘ 0 . 6 3 6 1 * ； 0.7040*70-7608* 1 I 
t g p 5 0 . 6 4 5 7 * i 0 . 8 0 2 1 * I 0 . 5 8 0 7 * 0 . 6 9 9 4 * | 1 
_ 0」….一0一 —i— 0^. I ——：丄！I: .: 
—gp6 : 0:7272*� 1 — : 
0 i o" 0 0 T 0 I 
Note: 1 .* denote that it is significant at the 99% confidence level. 
2. Figure in the first line corresponding to each group is the correlation 
coefficient, while figure in the second line denotes the significant level of 
each correlation coefficient. 
. . . 
Table 21 Correlation of Volume ranking by District 
(Restricted Sample) 
Distdet Central & New Rest of Rest of vVan Chai I YauTsim 
IS Western Territories HK Island KLN i Mong 
— — 1 1 
Central & , I I 1 i Western i i 
1 “ 一 � I 





_ . � 0.8180* 0.4423* 1 
HK Island | 
i —…- j 
0 0.001 
I ... _ - - - - — - — — - -- - • •—- • — — ' — 
‘ K M t a f 0 . 6 0 3 2 * 0 . 2 6 7 9 0 .6554* 1 
KLN 
0 0.0548 0 
I I . 
• ,. _ _ _ _ _ _ _ — — — — - - • • — • - — - - — 
！ I 
Wan Cliai 0.6790* 0.3434 0.7757* 0.7385* 1 ‘ 
I ‘ 
I … i 
• 0 0.0127 0 0 
• 1 
； ！ ； I 
_ _ _ _ _ _ ... ！ • — — . — -一 - -j 
• • ‘ ‘ 




0 0.0004 0 0 i 0 I ; 
i i ‘ 
i I 1 
• • • I I , I • • — — — — — — — — — — B ^ M — — — — — 
Note: 1 .* denote that it is significant at the 99% confidence level. 
2. Figure in the first line corresponding to each group is the correlation 
coefficient, while figure in the second line denotes the significant level of 
each correlation coefficient. 
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Table 22 Correlation of ROR ranking by Real Office Price 
(Full Sample) 
"""1 ‘ ‘ I ! I I I ! I ： 
G r o u p i g p l g p 2 g p 3 g p 4 j g p 5 g p 6 ！ g p 7 g p 8 g p 9 g p l O i 
gpl 1 • , . I i 
^ 0.1352 1 , , I I j ^ 
, 0 . 3 4 4 1 ‘ ‘ i I 一 ！ 
g p 3 - 0 . 1 4 1 1 0 . 0 3 6 3 I 1 ： n I I 
0.3232 0.8003 i ^ ‘ ‘ I 
i i I 
g p 4 0 . 4 9 9 9 * 0 . 3 6 2 7 * | 0 . 1 2 6 2 1 | — 
0 . 0 0 0 2 0 . 0 0 8 9 ！ 0 . 3 7 7 4 | _ ] — 
g p 5 0 . 1 5 4 7 ‘ 0 . 4 9 3 3 * ! 0 . 1 9 9 8 0 . 3 3 8 5 , 1 | 
0 . 2 7 8 4 0 . 0 0 0 2 丨 0 . 0 1 5 1 | ^ ； 
g p 6 I 0 . 2 1 2 6 0 . 0 8 9 8 ： 0 . 1 2 2 3 0 . 3 2 5 0 . 2 9 6 
0 . 1 3 4 3 0 . 5 3 0 8 j 0 . 3 9 2 5 0 . 0 2 j 0 . 0 3 5 i — — _ 
g p 7 - 0 . 0 1 4 7 - 0 . 0 5 4 4 j 0 . 0 1 8 2 | - 0 . 0 5 7 3 I - 0 . 0 6 1 3 ] - 0 . 1 2 3 6 I 1 | 
0 . 9 1 8 3 0 . 7 0 4 6 j 0 . 8 9 9 3 0 . 6 8 9 7 ‘ 0 . 6 6 9 1 0 . 3 8 7 5 1 ^ 
g p 8 _ 0 . 1 1 1 0 . 3 2 0 5 I 0 . 1 6 5 5 0 . 4 6 5 7 * 0 . 2 0 9 2 ！ 0 . 0 0 3 丨 - 0 . 1 1 8 1 i 1 
0 . 4 3 8 0 . 0 2 1 8 i 0 . 2 4 5 7 0 . 0 0 0 6 | 0 . 1 4 0 6 0 . 9 8 3 2 0 . 4 0 9 
g p 9 - 0 . 1 9 6 9 0 . 2 1 5 4 0 . 4 7 1 7 * 0 . 2 9 2 7 i 0 . 1 8 8 4 0 . 0 9 4 9 - 0 . 0 4 5 8 0 . 2 3 2 4 「 1 | 
I 0 . 1 6 6 丄 0 . 1 2 9 j 0 . 0 0 0 5 _ 0 . ^ 7 1 j 0 . 1 8 5 5 0 . 5 0 7 5 0 . 7 4 9 7 — _ 0 . 1 0 0 8 | j 
g p l O t 0 . 0 5 6 6 0 . 1 9 1 9 | - 0 . 1 9 4 9 0 . 2 6 5 i - 0 . 0 3 3 0 . 1 2 1 7 | - 0 . 1 4 1 8 " ~ ^ 0 9 8 j 0 . 1 3 2 2 1 | 
0 . 6 9 3 4 ： 0 . 1 7 7 3 \ 0 . 1 7 0 5 0 . 0 6 0 2 i 0 . 8 1 8 0 . 3 9 4 7 | 0 . 3 2 1 0 . 1 3 9 5 0 . 3 5 5 2 ！ 
—- ； ‘ ‘ ‘ I • I I I 
Note: 1 .* denote that it is significant at the 99% confidence level. 
2. Figure in the first line corresponding to each group is the correlation 
coefficient, while figure in the second line denotes the significant level of 
each correlation coefficient. 
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Table 23 Correlation of ROR ranking by Volume 
(Full Sample) 
I "1 
G r o u p g p l g p 2 g p 3 I g p 4 ； g p 5 g p 6 g p 7 1 g p 8 丨 g p 9 1 g p l O 
丨 I. • II , I I ！ I I I I . 
gpl � 1 J — _i j —--i 
g p 2 ' ~ 0 . 1 4 4 1 ‘ 1 I r I 
I 0 . 3 1 3 ： i — I 
g p 3 0 . 1 5 2 9 0 . 2 9 0 2 ！ 1 一」 
tor I _ •  _ • -- I — [ 
0 . 2 8 4 1 ‘ 0 . 0 3 8 8 I “ 
g p 4 0 . 2 2 6 2 , 0 . 1 5 9 9 0 . 0 9 6 1 j 
0 . 1 1 0 5 1 0 . 2 6 2 5 0 . 5 0 2 8 ‘ 1 — 一 , 
—— i - . -. -  .... - - — —  
g p 5 - 0 . 2 0 4 9 - 0 . 1 3 5 1 - 0 . 2 6 3 8 0 . 0 7 8 i 1 
0 . 1 4 9 1 0 . 3 4 4 7 0 . 0 6 1 4 9 ： 5 8 @ 」 — 一 
‘ g p 6 0 . 0 5 1 1 - 0 . 0 0 6 2 ！ 0 . 0 1 6 9 0 . 1 0 2 | 0 . 1 7 4 9 — ~ 1 
0 . 7 2丄 9 0 . 9 6 5 3 0 ^ 6 3 | 0 . 4 7 6 1 0 . 2 1 9 7 _ 
g p 7 - 0 . 2 0 2 4 - 0 . 1 3 9 3 - 0 . 0 1 6 2 | 0 . 2 5 7 3 o T 2 4 3 5 _ o 7 l 1 4 9 1 — 
0 . 1 5 4 3 0 . 3 2 9 6 0 . 9 1 0 1 | 0 . 0 6 8 4 0 . 0 8 5 1 " 0 . 4 2 1 9 | 
一 g p 8 0 . 2 1 8 5 I - 0 . 1 8 4 0 . 0 5 1 6 _ | J U 1 7 2 0 . 1 1 2 5 - 0 . 0 1 9 8 0 . 5 3 4 5 * ； — 1 j ! 
“ 0 . 1 2 3 4 0 . 1 9 6 2 卜 0 . 7 1 9 4 ； 0 . 4 1 2 6 0 . 4 3 2 O O O O T | 
g p 9 0 . 0 7 2 8 - 0 . 0 2 0 6 丨 0 . 3 5 3 8 - 0 . 0 0 4 8 0 . 1 1 4 4 - 0 . 1 3 1 4 0 . 1 8 7 3 0 . 4 1 0 9 * 1 _ 
0 . 6 1 1 4 0 . 8 8 5 6 0 . 0 1 0 9 0 . 9 7 3 1 _ 0 . 3 5 8 0 . 1 8 8 0 . 0 0 2 7 ] _ 
g p l O t 0 . 0 0 3 2 - 0 . 0 4 5 1 0 . 1 1 3 9 0 . 0 7 4 3 0 . 0 8 0 ^ 0 . 0 ^ 1 3 [ 4 1 8 9 * 0 . 4 3 4 1 * 0 . 3 6 6 9 * 1 
丨 0 . 9 8 2 1 丨 0 . 7 5 3 3 0 . 4 2 6 0 . 6 0 4 2 | 0 . 5 7 4 4 | 0 . 5 2 4 0 . 0 0 2 2 0 . 0 0 1 5 0 . 0 0 8 1 
Note: 1 .* denote that it is significant at the 99% confidence level. 
2. Figure in the first line corresponding to each group is the correlation 
coefficient, while figure in the second line denotes the significant level of 
each correlation coefficient. 
. . . 
Table 24 Correlation of ROR ranking by District 
(Full Sample) 
. . C e n t r a l & N e w R e s t o f R e s t o f S h a m S h u i . i Y a u T s i m 
D i s t r i c t W a n C h a i 
W e s t e r n T e r r i t o r i e s H K I s l a n d K L N P o I M o n g 
I ！ 
C e n t r a l & i 
1 ！ 
W e s t e r n | 
. i • ^ I —  
N e w I 
0 . 1 4 9 7 1 
T e r r i t o r i e s i 
1 - -
0 . 2 9 4 5 i 
！ 
, — j 
R e s t o f ‘ 八A „ 
- 0 . 0 9 1 8 0 . 1 8 5 5 1 
H K I s l a n d 
i 
0 . 5 2 1 8 0 . 1 9 2 5 ‘ 
, I 
:— ‘ n 
R e s t o f K L N 0 . 1 0 2 4 0 . 1 8 6 0 . 2 0 9 6 1 j 
i I I 
0 . 4 7 4 4 0 . 1 9 1 3 0 . 1 3 9 9 丨 
I 
S h a m S h u i q 0 8 8 2 - 0 . 2 7 4 4 0 . 1 2 9 9 - 0 . 0 1 3 2 1 
P o 
} ... • ..., • —— - — — - 墨 
I 
0 . 5 4 2 5 0 . 0 5 3 8 0 . 3 6 8 4 0 . 9 2 7 6 
i } 
t • 
W a n C l m 丨 0 . 3 8 2 6 * 0 . 4 3 8 0 * 0 . 2 4 8 8 0 . 2 6 6 7 - 0 . 0 1 9 9 1 ! 
I I • ： 





Y a u T s m i q 2 5 3 7 0 . 1 7 4 7 - 0 . 0 1 6 6 0 . 1 9 6 6 0 . 0 0 3 8 ‘ 0 . 3 7 2 4 * 丨 1 I 
M o n g ‘ ； i 
—— ‘ 丨 
1 
0 . 0 7 2 5 0 . 2 2 0 1 0 . 9 0 8 0 . 1 6 6 7 0 . 9 7 9 0 . 0 0 7 1 ： 
I I 1 I . » J 
Note: 1.* denote that it is significant at the 99% confidence level. 
2. Figure in the first line corresponding to each group is the correlation 
coefficient，while figure in the second line denotes the significant level of 
each correlation coefficient. 
7 6 
Table 25 Correlation of ROR ranking by Real Office Price 
(Restricted Sample) 
I I • " • ^ • " " " • " " " T 
: I 
Group gpl gp2 gp3 gp4 gp5 gp6 
^ j I 
I 
gpl 1 
_ I I 
_ . • 1 ； 




_ — I 
gp3 0.2753 0.1894 1 j 
I I 
0.0506 0.1832 j I 
I ！ 
gp4 0.3597* 0.3507 ; 0.0908 1 | 
: ‘ 十 一 j - ~ … 丨 — I 
0.0095 0.0116 I 0.5263 i ！ 
i I ！ I 
I gp5 0.0779 , 0.046 -0.0972 0.0769 1 丨 ！ 
I ； ！ 
I 0.5868 0.7488 0.4974 0.5919 i 
I I I 
！ ！ ！ 
； i 
gp6 0.0777 -0.0733 | 0.2935 0.1703 0.1474 | 1 
— — — , I 
i ‘ 
丨 0 . 5 8 7 8 0 . 6 0 9 3 | 0 . 0 3 6 6 0 . 2 3 2 3 0 . 3 0 2 1 | 
I I i 
Note: 1 .* denote that it is significant at the 99% confidence level. 
2. Figure in the first line corresponding to each group is the correlation 
coefficient, while figure in the second line denotes the significant level of 
each correlation coefficient. 
7 7 
Table 26 Correlation of ROR ranking by Volume 
(Restricted Sample) 
Group gpl gp2 I gp3 gp4 gp5 gp6 | 
gpi A I — ^ 
gp2 _0.7297* , 」 — I — 一 I 
—_— _ 0 _ j — 
卜 gp3 "^0.6872* ——5:6314; ‘ ——l" — 
r " 0 " " ： — " 0 I — — — ~ ^ I j 
gp4 i 0.6361* 0.7o40* | 0 . 7 6 i ^ 1 j | 
—丨———0 0 一[ 0 i 
gp5 " ^ . 6 4 5 7 * a ^ l * i 0.5807* 0.6994* 1 ！ 
补 — “―T — - - ： 
_ _ 0 _ _ 0 I 0 , 0 丄 _ I 
gp6 — 0.5820* I 0 . 7 3 4 F - 「 ( I 7 1 2 0 ^ — 0 ? 7 2 7 2 * | 1^一 ； 
一 1 一—“i0 I 0 I 0 I 0 — I I 
Note: 1 .* denote that it is significant at the 99% confidence level. 
2. Figure in the first line corresponding to each group is the correlation 
coefficient, while figure in the second line denotes the significant level of 
each correlation coefficient. 
. . . 
Table 27 Correlation of ROR ranking by District 
(Restricted Sample) 
Central New Rest of „ ^ „ ： _, „ . 
… . „ I . . … ， Rest of Wan Yau Tsim 
District & Territori HK ^ ^ 〜 . 、廣 i 
… ！ ” ， KLN Chai Mone I Western 丨 es Island 
i^^SBXsxam^a^^Kmx^^^^mmmmmmt^^mm^mm^^mmmmmmmmmmmmmmmm^m^^^^ ammm^mmmmmmmi^^ mmmmmamBmamammimt^mmimmammmmmmiBtmmmmm 
Central & ；, 
i 1 
Western 匕 ； 
New Territories f 0.1347 1 — — | 一 
i 0.346 I — 
Rest?f HK Lo.oi92 0.2578 1 
Island I I 
[0".8938—~r0^678 — — — j 
Rest of KLN 0.1377 ] o . m 4 0.3049 ~ 1 | 
0.3351 J 0.2236 0.0296 ； i 
^ Wan Chai ] a3062 0.4175* 0.1327 0.1603 1 | 
0.0288 —-[(To^S 0.^533 0.2613 i 
Yau Tsim Mong 0.2917 i 0.2057 OTSOV 0.4650* 0.3915* 1 
i 0.0378 I 0.1476 0.2044 0.0006 0.0045 
Note: 1 .* denote that it is significant at the 99% confidence level. 
2. Figure in the first line corresponding to each group is the correlation 
coefficient, while figure in the second line denotes the significant level of 



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table 42 Within-Group Price Persistence of Office Buildings from 
1993 to 2004 
丨 丨 I .. 
Year Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 
1 9 9 3 7 6 . 1 9 ： 4 0 . 4 8 | 5 4 . 7 6 “ 5 4 . 7 6 5 4 . 7 6 ~ 7 3 . 8 1 
1994 71.4—3 42.86 , ~ 5 0 6 4 2 9 6 4 . 2 9 
1995 78.57 —： 47.62 i 45.24 57.14 57.14 76.19 
1 9 9 6 78.57 45.24 : 4 0 4 8 5 0 
1997 80.95 64.29 | 50 61.9 57.14 73.81 
1998 _ _ 76:19 40.48 ： 26.19 30.95 — 21.43 61.9 
1999 73.81 64.29 | 59.52—— 52.38 —_ 
2000 7 3 . 8 1 . — — _ — 5 _ 2 二3—8— J 4 7 . 6 2 5 2 3 8 
^ 2 0 0 1 7 3 . 8 1 : 5 9 . 5 2 ： 6 1 . 9 — ~ ^ 2 3 8 一 ― f “ 
2002 73.81 广 64.29 j 57.14 —59^2 61.9 
_ _ 2 0 0 3 _ _ 7 6 . 1 9 6 1 . 9 I 61.9 45.24 57.14 71.43 
‘ “ 2 0 0 4 ‘ 7 8 . 5 7 — 69.05 59.52 ^ 64.29"“― 
Whole j � . 76.29 54.71 51.06 52.28 53.5 72.04 
Sample 
9 4 
Table 43 Within-Group Price Persistence of Residential Estates 
from 1992 to 2004 
； I "1 
Year Group 1 Group 2 | Group 3 Group 4 , Group 5 Group 6 
1992 6 8 . 1 8 6 2 . 1 2 ； 6 5 . 1 5 ~ 7 1 . 2 1 | 7 8 . 7 9 | 93.94_ 
1 9 9 3 8 4 . 8 5 7 7 . 2 7 8 1 . 8 2 7 8 . 7 9 8 6 . 3 6 | 1 0 0 
1 9 9 4 — 8 1 . 8 2 7 2 . 7 3 7 1 . 2 1 7 4 . 2 4 8 7 . 8 8 1 _ 0 0 _ _ 
1 9 9 5 — 8 6 . 3 6 — 1 1 2 1 6 9 . 7 7 4 . 2 4 8 6 . 3 6 9 3 ^ 9 4 — 
1 9 9 6 8 9 . 3 9 8 4 . 8 5 8 6 . 3 6 8 0 . 3 8 7 . 8 8 9 8 . 4 8 
1 9 9 7 8 6 . 3 6 8 0 . 3 7 7 . 2 7 7 5 . 7 6 8 6 . 3 6 1 0 0 
1 9 9 8 1 1 2 1 6 8 . 1 8 7 2 . 7 3 8 0 . 3 — ‘ 
1 9 9 9 7 8 . 7 9 6 3 . 6 4 _ _ 7 1 . 2 1 7 1 . 2 1 6 6 . 6 7 8 7 . 8 8 
2 0 0 0 卞 7 8 . 7 9 j 6 3 . 6 4 6 2 J 2 6 2 ^ 1 ^ 68.丄8 一 8 9 . 3 9 “ 
2 0 0 1 7 7 . 2 7 6 2 丁 2 — — ； 6 2 . 1 2 6 2 . 1 2 7 2 . 7 3 8 9 . 3 9 
2 0 0 2 7 8 . 7 9 6 8 . 1 8 ； 6 8 . 1 8 5 7 . 5 8 6 3 . 6 4 8 7 j 8 _ 一 
2003 7 8 : 7 9 — ^ 7 3 6 5 . 1 5 6 3 . 6 4 6 6 . 6 7 ^ 3 3 3 “ 一 
2 0 0 4 7 5 . 7 6 6 9 . 7 7 1 . 2 1 — . . . — . 8 0 . 3 8 9 . 3 9 
Whole 80.11 70.75 70.75 70.43 78.17 92.9 
Sample 丨 丨 ， 
9 5 
Appendix IV Figures 
Figure 1: VOL Correlation versus ROR Correlation for Each Group 
(Full Sample) 
0.8 「 门 门 
A C - - --- • I • • - • -
U. D < _ 
, ‘ • "J 
n 
Q ^ _ _ - , -‘ 卜-_ _ ； • - fl — . • I I [—. 
Q 2 — ‘"1 1 ： ‘ ；^ ―^ ；— • VOL Correlation 
. ’ 1 ！ 1 ： ! n Li_RQR_CQrneiationl 
Q I L ] I ' ' ' I ' ' ' I ' ' I ' I 11J I' ' ' I r 'I I I Mu 
_Q 2 -gpl gp2 gp3—gp4_—gp5 gp.6 g )V„ gp8_.„gp9_. gplO 
'I 
-0. 4 ———— —— 
f\ — -— - — — - - •- — — — i 
-U. b 
Figure 2 Vol Correlation versus ROR Correlation for Each Group 
(Restricted Sample) 
0. 9 — 
0.8 — — _ 
f\ p - • - ； ‘ — ’ ^^^^^ -
0. 6 p i 
0.5 -…：:— '丨— • VOL Correlation 
0.4 、丨 ；- '.:.'‘:——In ROR Correlation! 
0 . 3 … n : . 丨 : — — ！ — 
0 . 2 . . . . . 〒 — : - 丨 〔 ^ ^ ^ ^ ^ 
/-\ 1 - -- - . .. , i •• 1 tt^； —— 
0. 1 j ！ ；.• I _ . .v>4； • < .... 
0 I i—i ' I h I —• _i I 丨 I 丨 I I 11 
gpl gp2 gp3 gp4 gp5 gp6 























































































































































































































































































































Appendix V Granger Causality Test 
Causality relationship defined by Granger (1969) and Sims (1972) is 
inferred when lagged values of a variable Xt have explanatory power in a 
regression of a variable yt on lagged values of yt and Xt. 
At first, a VAR model in the compact form is set up as follows: 
" 1 = r^ol ^ [Zii , 1 2 ] [叫 + 卜 , 
• • A 1 JL-rJ I A � J ‘ L/i3 ‘ k - J • ( ! ) 
Or Bxt = To + r i xt-i+ 8t 
Where 
Tii - � 1 M V -「乂.1 r -「办 1� B — ， x � . 10 - , 
1 2^0 
厂 _ � ' : . ' � 1 yn\ =气V, 丄 1 一 - S t 7,. s . , 
L ' - : ' � ” � L - r � （2) 
The VAR in standard form is: 
> ’ - : = 「 叫 ^ 卜 ： 叫 [ 叫 + 卜 
Where 
"c^ io" 二 「 办 1 0 - 从 0 ] 「汉u � 1 = \rn / i :-办n/二 
. ^ 2 0 L � J , �� L ？ ‘ ” J ⑶ 
、： ‘ . ] = p > , . . - v � _ 
L _ 
. . . 
Or 
Xt= Ao+ Aixt-i + et 
Where 
Ao=B-iro 
Ai = B-iri 
et=B-i8t (4) 
In the Granger Causality test of the VAR model, the unrestricted 
equations have identical regressors and only the restricted equations are 
relevant. Thus the test of the VAR model can be based on the simple F 
test in a single equation (Greene, 2000) with the degree of freedom is the 
number of zero restrictions. For example, in (3), {zt} Granger Causes {yt} 
if and only if cm is zero. 
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Appendix VI Markov Chain Model 
Markov process is named after A. A. Markov, who studied poetry and 
other texts as stochastic sequences of characters, such as letters, syllables 
and words, which was introduced around 1907 and came into use around 
1970s. Under the Markov process, in universe there exist m regimes of 
state S, and the probability distribution of S at any time t only depend on 
its prior time t-1 and is independent of the states that had passed through 
at time t-2, t-3 
Markov chain is one type of Markov process, which adds the 
stationary assumption in addition to the above ones, that any state S 
occurring at time / in a particular sequence t, is independent of its position 
in that sequence. Therefore, the transition between the state of the system 
at t-1 and the state of the system at t can be mathematically described as a 
set of probabilities arrayed in matrix form as follows: 
Pn Pl2 …Pin, 
p _ P2I P22 …P2m � 
• •• ••• ••• 參拳參 
_Pml Pni2 …Pmm_ 
Where, pij represents the probability that a property in the i quartile 
ranking at time period t will move to the j quartile in period t+l. 
12 See Chris Brooks, Introductory Econometrics for Finance: p 548-557. 
. . . 
To test the stationary of the transition matrix, maximum likelihood 







Where, py, represents the probability that a property transmit from state i 
to j during time t, under m regimes. 
The test statistics which are based on a Chi-square distribution with 
degree of freedom (t-l)*(n-l) are: 
" n 11 T 11 11 T “ 
- 2 l o g K = 2 ^ ^ Z m i j t logPyt - Z S Z n i i j t logPy 
_i=i j=i t=i 1=1 j=i t=i _ 
(3) 
Therefore, if the Chi-square statistics is not significantly different from 
zero, then the null hypothesis of stationary is accepted. 
Then we can test for persistence, if the property has no pattern from one 
state to other, that is Pij=Pii. Then if persistence exists, in function (1), the 
diagonal values should be no larger than the non-diagonal ones. 
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Appendix VII Transition Matrix of Markov Chains of 
Commercial Property from 1993�2004 
Year 1993 
！ Group 1 2 3 4 5 6 Total 
I 1 — 76.29% 14.44% 4.26% 1.82% 1.82% 1.37% 100% 
I — 2 16.87% 54.71% 17.63% 5.93% 3.34% 1.52% 100% 
3 3.19%—一24.62% 51.06% 15.65% 3.95% 1.52% 100% 
4 0.91% 3.5% 20.21% 52.28% 17.63% 5.47% 100% 
_ _ 5 1.52% 1.52% 4.86% 20.52% 53.5% 18.09% 100% 
6一 1.22% 1.22% 1.98% 3.8% 19.76% 72.04% 100% 
I Total 16.67% 16.67% 16.67% 16.67% 16.67% 16.67% 100% 
Year 1994 
Group 1 2 3 4 5 6 Total 
1 76.19% 21.43% 2.38% 0% 0% 0% 一 100% 
2— 23.81% 40.48% 26.19% 7.14% 0% 2.38% 100% 
——3 0% 30.95% 54.76% 9.52% 4.76% 0% 100% 
4 0% 4.76% 14.29% 54.76% 23.81% 2.38% 100%__ 
5 0% 一 0% 2.38% 21.43% 54.76% 21.43% 100% 
6 0% 2.38% 0% 7.14% 16.67% 73.81% 100% 
Total 16.67% 16.67% 16.67% 16.67% 16.67% 16.67% 100% 
Year 1995 
Group 1 2 3 4 5 6 Total 
1 71.43% 26.19% 2.38% 0% 0% 0% 100% 
2 23.81% 42.86% 26.19% 4.76% 2.38% 0% 100% 
一 3 4.76% 23.81% 50% 19.05% 0% 2.38% 100% 
4 0% 0% 19.05% 64.29% 14.29% 2.38% 100% 
I _ I 
一 5_ 0% 7.14% 2.38% 11.9% 64.29% 14.29% 100% 
6 0% 0% 0% 0% 19.05% 80.95% 100% 
Total 16.67% 16.67% 16.67% 16.67% 16.67% 16.67% 100% 
. . . 
Year 1996 
— s a — • B w a ^ A i i f — — — — — — ^ ― — — — ^ ― — — ^ ― — — p — — ^ ― 1 — — p — — 
Group I 1 2 3 4 5 6 Total 
："""1 I 78.57% 14.29% 7.14% 0% 0% 0% 100% 
2 I 21.43% 47.62% 19.05% 7.14% 4.76% 0% 100% 
!_ 3 0% 38.1% 45.24% 11.9% 2.38% 2.38% 100% 
^ _ 4 3—_Qo/o 0% 23.81% 57.14% 16.67% 2.38% 100% 
： 5 0 % 0 % 2 . 3 8 % 2 1 . 4 3 % 5 7 . 1 4 % 1 9 . 0 5 % 1 0 0 % 
6 0% 0% 2.38% 2.38% 19.05% 76.19% 100% 
Total 16.67% 16.67% 16.67% 16.67% 16.67% 16.67% 100% 
Year 1997 
Group 1 2 3 4 5 6 Total 
1 78.57% 16.67% 0% 0% 4.76% 0% 100% 
I 2 14.29% 45.24% 26.19% 11.9% 0% 2.38% 100% 
！ 3 4 . 7 6 % 3 3 . 3 3 % 3 8 . 1 % 1 9 . 0 5 % 2 . 3 8 % 2 . 3 8 % 1 0 0 % 
f 4 0% 4.76% 26.19% 40.48% 21.43% 7.14% 100% 
� 5 2.38% 0% 7.14% 23.81% 50% 16.67% 100% 
丨 6 0 % 0 % 2 . 3 8 % 4 . 7 6 % 2 1 . 4 3 % 7 1 . 4 3 % 1 0 0 % — 
Total 16.67% 16.67% 16.67% 16.67% 16.67% 16.67% 100% 
Year 1998 
I Group 1 2 3 4 5 6 Total 
— 丄 — _ 8 0 . 9 5 % 4 . 7 6 % 4 . 7 6 % 2 . 3 8 % 2 . 3 8 % 4 . 7 6 % 1 0 0 % 
2 — 9.52% 64.29% 23.81% 2.38% 0% 0% 100% 
3 4.76% 26.19% 50% 11.9% 4.76% 2.38% 100% 
一 —4— 一 0% 4.76% 11.9% 61.9% 21.43% 0% 100% 
一―5 4.76% 0% 2.38% 16.67% 57.14% 19.05% 100% 
6 0% 0% 7.14% 4.76% 14.29% 73.81% 100% 
Total 16.67% 16.67% 16.67% 16.67% 16.67% 16.67% 100% 
. . . 
Year 1999 
！ Group ！ 1 2 3 4 5 6 Total一 
： 1 7 6 . 1 9 % 4 . 7 6 % 7 . 1 4 % 2 . 3 8 % 7 . 1 4 % 2 . 3 8 % " ^ 0 % 
： 2 2 3 . 8 1 % 4 0 . 4 8 % 1 4 . 2 9 % 1 1 . 9 % 7 . 1 4 % ~ 2 . 3 8 % — 1 0 0 % 
： 3 0 % 5 2 . 3 8 % 2 6 . 1 9 % 4 . 7 6 % 1 4 . 2 9 % 2 . 3 8 % 1 0 0 % 
4 I 0% 0% 42.86% 30.95% 19.05% 7.14% 100% 
1 5 I 0 % 2 . 3 8 % 一 ― 7 . 1 4 % 4 5 . 2 4 % 2 1 . 4 3 % 2 3 . 8 1 % 1 0 0 % 
L 6 0% 0% 2.38% 4.76% 30.95% 61.9% 
！ Total 1 6 . 6 7 % 1 6 . 6 7 % 1 6 . 6 7 % 1 6 . 6 7 % 1 6 . 6 7 % 1 6 . 6 7 % 1 0 0 % 
Year 2000 
；Group I 1 2 3 4 5 6 Total 
I 1 73.81% 11.9% 4.76% 2.38% 7.14% 0% ^JQQo/o 
2 16.67% 64.29% 9.52% 0% 9.52% 0% ~~Tooyo 
I 3 _ 4 . 7 6 % 1 1 . 9 % 5 9 . 5 2 % 2 1 . 4 3 % 2 . 3 8 % 0 % 
I _ 4 2.38% 4.76% 21.43% 57.14% 14.29% 0% ~~Joo% 
5 2.38% 2.38% 4.76% 16.67% 52.38% 21.43% ~ToQ% 
6 0 % 4 . 7 6 % 0 % 2 . 3 8 % 1 4 . 2 9 % 7 8 . 5 7 % 
I Total 16.670/0 16.67% 16.67% 16.67% 16.67% 16.67% 
Year 2001 
I G r o u p I 1 2 3 4 5 6 T o t a l 
I 一 1 I 73.81% 16.67% 4.76% 4.76% 0% 0% 
i 2 1 14.29% 52.38% 9.52% 7.14% 14.29% 2.38% ~ T o Q ^ 
； 3 I 4.76% J 6 . j 9 % _ 45.24% 19.05% 2.38% 2.38% ~ T o o % 
4 2 3 ^ 0 2.38% 33.33% 47.62% 9.52% 4.76% T o o ^ " 
5 2 . 3 8 % 2 . 3 8 % 4 . 7 6 % 2 1 . 4 3 % 5 2 . 3 8 % 1 6 . 6 7 % " " T o Q o / o 
6 2.38% 0% 2.38% 0% 21.43% 73.81% ~ T o o % 
Total 16.670/0 1 6 . 6 7 % 1 6 . 6 7 % 1 6 . 6 7 % 1 6 . 6 7 % 1 6 . 6 7 % 
. . . 
Year 2002 
Group I 1 2 3 4 5 6 T o t a l ~ 
1 I 7 3 . 8 1 % 1 9 . 0 5 % 4 . 7 6 % 2 . 3 8 % 0 % 一 0 % l O Q o / o ~ 
I 2 16.67% 59.52% 14.29% 4.76% 2.38% ~~2.38% 
[ 3 2.38% 16.67% 61.9% 16.67% 2.38% 0% 1 0 0 % ~ 
i 4 n 2.38% 4.76% 19.05% 45.24% 16.67% ~11.9% 100% — 
5 4.76% — 0 % _ _ 0% 23.81% 52.38% 19.05% 100% : 
6 — 0% 0% 0% 7.14% 26.19% 66.67% 
j Total 16.670/0 16.67% 16.67% 16.67% 16.67% 16.67% 
Year 2003 
Group 1 2 3 4 5 6 Total 
{ " " “ I ~ 73^81%_16.67% 7.14% 2.38% 0% 0% 100% "“ 
2 16.67% 64.^9% 14.29% 4.76% 0% 0% 100%~~~ 
3 4.76%__ 16.67% 57.14% 19.05% 0% 2.38% 100% " 
I 4 0% 2.38% 16.67% 5 9 . 5 2 % 16.67% 4.76% 100% 
I 5 2.38% 0% 4.76% 9.52% 61.9% 21.43% 
I 6 2 . 3 8 % 0 % 0 % 4 . 7 6 % 2 1 . 4 3 % 7 1 . 4 3 % 
Total 16.670/0 16.67% 16.67% 16.67% 16.67% 16.67% 1 0 0 ^ 
Year 2004 
Group 1 2 3 4 5 6 Total 
— 』 一 78.57% 16.67% 0% 2.38% 2.38% 0% 100% 
2 了 9 . 5 2 % _ _ 6 9 . 0 5 % 1 1 . 9 % 4 . 7 6 % 2 . 3 8 % 2 . 3 8 % 1 0 0 " ^ 
： 3 2 . 3 8 % _ 9 . 5 2 % 5 9 . 5 2 % 2 3 . 8 1 % 4 . 7 6 % 0 % 1 0 0 % ^ 
j 4 2.38% 4.76% 19.05% 54.76% 14.29% 4.76% l O ^ ^ 
I 5 2.38% 0% 7.14% 11.90/0 50% 28.57% l O O S ^ 
6 — 4.76% 0% 2.38% 2.38% 26.19% 64.29% l O O S ^ 
Total 16.67% 16.67% 16.67% 16.67% 16.67% 16.67% ""lOO^T^ I • • • • • � 
. . . 
Appendix VIII Transition Matrix of Markov Chains of 
Residential Estates from 1992�2004 
Year 1992 
I Group 1 2 3 4 5 6 Total 
I 1 68.18% 27.27% 4.55% 0.00% 0.00% 0.00% 100% 
2 27.27% 62.12% 10.61% 0.00% 0.00% 0.00% 100%~" 
； 3 4 . 5 5 % 1 ^ 6 6 5 . 1 5 % 1 6 . 6 7 % 3 . 0 3 % 0 . 0 0 % 1 0 0 % 一 
1 4 0.00% 0.00% 13.64% 71.21% 15.15% 0.00% 1 0 0 % ~ " 
J 0.00% 0.00% 4.55% 10.61% 78.79% 6.06% 100% ~ 
6 0.00% 1.52% 1.52% 3.03% 93.94% ~100% ~ 
I Total 16.67% 16.67% 16.67% 16.67% 16.67% 16.67% 100% — 
Year 1993 
j Group 1 2 3 4 5 6 Total 
I 1 84.85% 13.64% 1.52% 0.00% 0.00% 0.00% 100% ‘ 
2 \ 3 M % 77.27% 9.09% 0.00% 0.00% 0.00% 100% ~ 
3 1.52% 9.09% 81.82% 7.58% 0.00% 0.00% 1 0 0 ^ 
4 0.00% 0.00% 7.58% 78.79% 13.64% 0.00% 1 0 0 " ^ 
I 5 0.00% 0.00% 0.00% 13.64% 86.36% 0.00% 
I 6 0.00% 0.00% 0.00% 0.00% 0.00% 100.00% 
Total I6.670/0 16.67% 16.67% 16.67% 16.67% 16.67% 100%"^ 
Year 1994 
Group 1 2 3 4 5 6 Total 
—1 81.82% 15.15% 3.03% 0.00% 0.00% 0.00% 100% : 
2 15.15% 72.730/0 12.12% 0.00% 0.00% 0.00% 100% 一 
3 3.03%_ 12.12% 71.21% 13.64% 0.00% 0.00% 100% : 
； 4 0 . 0 0 % 0 . 0 0 % 1 3 . 6 4 % 7 4 . 2 4 % 1 2 . 1 2 % 0 . 0 0 % 1 0 0 % ^ 
i 5 0.00% 0.00% 12.12% 87.88% 0.00% _ 100%~^ 
6_ 0.00%^ — —0.00%_ 0.00% 0.00% 100.00% 10Q%^ 
Total 16.67% 16.67% 16.67% 16.67% 16.67% 16.67% 100% 
. . . 
Year 1995 
：Group I 1 2 3 4 5 6 Total 
1 i 86.36% 10.61% 3.03% 0.00% 0.00% 0.00% 100% 
2 I 12.12%_ 77.27% 9.09% 1.52% 0.00% 0.00% 100% 
： 3 I 1.52% 12.12% 69.70% 16.67% 0.00% 0.00% 100% 
: 4 0.00«/^ 0.00% 18.18% 74.24% 7.58% 0.00% “ 100% 
: 5 0.00% 0.00% 0.00% 7.58% 86.36% 6.06% 100% 
[ 6 � 0 . 0 0 % 0.00% 0.00% 0.00% 6.06% 93.94% 
！ Total i I6.670/0 16.67% 16.67% 16.67% 16.67% 16.67% 100% — 
Year 1996 
Group 1 2 3 4 5 6 Total 
j 1 I 89.39% 10.61% 0.00% 0.00% 0.00% 0.00% 100% _ 
2 10.61% 84^5% 4.55% 0.00% 0.00% 0.00% 1 0 0 ^ ^ 
3 0.00% 4.55% 86.36% 9.09% 0.00% 0.00% 100% 
i一 4 0.00% 0.00% 9.09% 80.30% 10.61% 0.00% “ 100%^ 
‘ 5 0.00% 0^0% 0.00% 10.61% 87.88% 1.52% 100%~~ 
i 6 0.00% 0.00% 0.00% 0.00% 1.52% 98.48% 100%^^ 
丨 Total 16.67% 16.67% 16.67% 16.67% 16.67% 16.67% 100% ~ 
Year 1997 
Group 1 2 3 4 5 6 Total 
！ 1 8 6 . 3 6 % 1 2 . 1 2 % 1 . 5 2 % 0 . 0 0 % 0 . 0 0 % 0 . 0 0 % 1 0 0 % — 
[ 2 10.61% 80.30% 9.09% 0.00% 0.00% 0.00% 
3 3.03%_ 7.58% 77.27% 10.61% 1.52% 0.00% 100% 
4 0.00% 0.00% 12.12% 75.76% 12.12% 0.00% 1 0 0 ^ ' 
5 0.00% 0.00% 0.00% 13.64% 86.36% 0.00% 
I 6 0.00% 0.00% 0.00% 0.00% 0.00% 100.00% l O Q Q ^ 
I Total 16.67% 16.67% 16.67% 16.67% 16.67% 16.67% 1 0 0 " ^ 
. . . 
Year 1998 
:Group 1 2 3 4 5 6 Total 
1 I 77.27% 18.18% 4.55% 0.00% 0.00% 0.00% 100% 
2 19.70% 65.15% 13.64% 1.52% 0.00% 0.00% 100% 
“ 」 一 3.03% 15.15% 68.18% 13.64% 0.00% 0.00% 100% 
4 ] 0.00% 1.52% 13.64% 72.73% 12.12% 0.00% 100% 
丨 5 0 . 0 0 % 0 . 0 0 % 0 . 0 0 % 1 2 . 1 2 % 8 0 . 3 0 % 7 . 5 8 % 1 0 0 % 
i 6 0.00% 0.00% 0.00% 0.00% 7.58% 92.42% 100% 
Total I 16.67% 16.67% 16.67% 16.67% 16.67% 16.67% 100% 
Year 1999 
Group 1 2 3 4 5 6 Total 
！ 1 7 8 . 7 9 % 1 9 . 7 0 % 1 . 5 2 % 0 . 0 0 % 0 . 0 0 % 0 . 0 0 % ~ 0 0 % 
i 2 19.70% 63.64% 13.64% 3.03% 0.00% 0.00% 一 100% 
i 3 1.52% 16.67% 71.21% 7.58% 3.03% 0.00% ~ l x > 0 % 
I 4 0.00% 0.00% 10.61% 71.21% 18.18% 0.00% ~ 1 0 0 % 
� 5 0.00% 0.00% 3.03% 18.18% 66.67% 12.12% ~ ~ m % 
I 6 0.00% 0.00% 0.00% 0.00% 12.12% 87.88% ~loOo/o 
i Total 16.67% 16.67% 16.67% 16.67% 16.67% 16.67% ~~100% 
Year 2000 
：Group 1 2 3 4 5 6 Total 
；_ 1 7 8 . 7 9 % 1 5 . 1 5 % 6 . 0 6 % 0 . 0 0 % 0 . 0 0 % 0 . 0 0 % 1 0 0 % 
I 2 18.18% 63.64% 16.67% 1.52% 0.00% 0.00% 
； 3 3 . 0 3 ^ ^ 1 5 . 1 5 % 6 2 . 1 2 % 1 6 . 6 7 % 1 . 5 2 % 1 . 5 2 % 
4 0.00% 6.06% 12.12% 62.12% 19.70% 0.00% 
5 0.00% 0.00% 3.03% 19.70% 68.18% 9.09% ~~100% 
6 0.00% 0.00% 0.00% 0.00% 10.61% 89.39% 
Total 16.67% 16.67% 16.67% 16.67% 16.67% 16.67% ~ ~ m % 
. . . 
Year 2001 
Group i 1 2 3 I 4 5 6 Total 
1 I 77.27% 19.70% 3.03% 0.00% 0.00% 0.00% 100% 
: 2 21.21% 62.12% 13.64% 0.00% 3.03% 0.00% 100% 
！ 3 1 . 5 2 % 1 3 . 6 4 % 6 2 . 1 2 % 2 2 . 7 3 % 0 . 0 0 % 0 . 0 0 % 1 0 0 % 
I —— — - - • • I ,1, • _ • . 一 . 丨 • • • _ _ • I I • . I • I• — - • _ . • _ _ _ - , , _ , •-
‘ 4 0.00% 3.03% 21.21% 62.12% 13.64% 0.00% 100% 
i 5— 0.00% 1.52% 0.00% 15.15% 72.73% 10.61% 100% 
L 6 0.00% 0.00% 0.00% 0.00% 10.61% 89.39% 100% 
’Total i 16.670/0 16.67% 16.67% 16.67% 16.67% 16.67% 100% 
Year 2002 
I Group 1 2 3 4 5 6 Total 
I 1 78.79%—_18.18% 0.00% 3.03% 0.00% 0.00% 100% 
: 2 15.15% 68.18% 15.15% 0.00% 1.52% 0.00% 100% 
I 3 1.52%— 一10.61% 68.18% 16.67% 3.03% 0.00% 100% 
3.03% 1.52% 15.15% 57.58% 21.21% 1.52% 100% 
I 5 1.52% 1.52% 1.52% 21.21% 63.64% 10.61% 100% 
I 6 0.00% 0.00% 0.00% 1.52% 10.61% 87.88% 100% 
I Total 16.67% 16.67% 16.67% 16.67% 16.67% 16.67% 100% 
Year 2003 
I Group I 1 2 3 4 5 6 Total 
j 1 7 8 . 7 9 ^ 1 5 . 1 5 % 1 . 5 2 % 1 . 5 2 % 1 . 5 2 % 1 . 5 2 % 1 0 0 % 
i 2 1 13.64% 7 2 . 7 3 % 10.61% 3.03% 0.00% 0.00% 100% 
i 3 3.03% 10.61% 65.15% 18.18% 3.03%—_0.00% 100% 
i 4 I 1 . 5 2 % 1 . 5 2 % 1 8 . 1 8 % 6 3 . 6 4 % 1 5 . 1 5 % 0 . 0 0 % 1 0 0 % 
j 5 1.52% 0.00% 3.03% 13.64% 66.67% 15.15% 100% 
I 6 1.52% 0.00% 1.52% 0.00% 13.64% 83.33% 100% 
i Total 16.67% 16.67% 16.67% 16.67% 16.67% 16.67% 100% 
. . . 
Year 2004 
Group 丨 1 2 3 4 5 6 Total 
T ~ 7 5 . 7 6 % 1 9 . 7 0 % 4.55% 0.00% 0.00% 0.00% 100% 
! 2 21.21% 69.70% 6.06% 1.52% 0.00% 1.52% 100% 
丨 3 ： 1 . 5 2 % ~ 1 0 . 6 1 ^ 7 1 . 2 1 % — 1 5 . 1 5 % 1 . 5 2 % 0 . 0 0 % 1 0 0 % 
： ― 4 ' ^ . 0 0 % 0 . 0 0 % ~ 1 6 . 6 7 % 7 1 . 2 1 % 1 0 . 6 1 % 1 . 5 2 % 1 0 0 % 
；“5 r 0.00% ~L52% 10.61% 80.30% 7.58% 100% 
: 6 1.52% 0.00% 0.00% 1.52% 7.58% 89.39% 100% 
rTotal—I 16.67% 16.67% 16.67% 16.67% 16.67% 16.67% 100% 一 
. . . 
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